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ABSTRACT 
This research presents designs and evaluations of various mass 
transportation alternatives for reducing the problem of the ground 
access congestion in the Orlando International Airport. The 
alternatives considered in this research are conventional bus 
service, minibus service, express bus service, light rail transit 
service, rail rapid transit service, and monorail service. 
Details of the origin-destination studies for the present 
traffic and future traffic are given. A discussion of the various 
mass transportation alternatives is provided, with provisions for 
future systems expansion. 
Three economic evaluation methods were used in this research 
for evaluation of various alternatives. According to the results of 
the economic analysis, the modified bus service is recommended .. 
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CHAPTER 1 
INTRODUCTION 
Background 
f World War II had a great impact on revolutionizing passenger 
and goods movement by air because of advances in equipment and air-
craft operating techniques. In recent years, the improvement of 
travel accomodations, shorter travel time, and competitive cost for 
air travel have created a favorable situation for the continued 
growth of air travel. 
The ground access to all airports in the United States depends 
primarily upon highways. The most prevalent mode of ground access 
to airports is the prfvate automobile. In some cases, however, such 
as New York's Kennedy International Airport, as many as forty ·-seven 
percent of the persons entering and leaving during the peak traffic 
hours use public transport modes to reach their destinations [1]. 
In the early years of aviation, before 1920, there was no congestion 
on ground access facilities to airports, due to the fewer numbers of 
air passengers and automobiles. 
f After 1920, and particularly after World War II, ground acces s 
to airports was affected by the impact of rapid urbanization, the 
trend toward almost universal car ownership, and an increase in the 
.2 
number of air travelers. The ground access problem increased in 
proportion to the increase in the number of air passengers. 
Figure 1 shows that the flight time in 1950 was about filfty 
percent of the total travel time or about equal to the sum of the 
access time and terminal processing time. By 1977 the flight ti me 
was reduced to less than twenty-five percent of the total travel 
time for short flights, but the ground time became twice that of 
1950 as a direct result of an increase in access time [2]. The 
advantage of traveling by air due to shorter travel time has been 
negated by the ground access problem. Therefore~ the solution of 
the ground access problem is as important as the improvement of the 
air operating techniques. The ground access problem will become 
even more critical if present trends continue into the future. 
Access 
Time 
Access 
Time 
Terminal 
Processing 
Time 
Flight 
Time 
Termi na 1 Flight 
Processing Time 
Time 
Tenni na 1 Access 
Processing Ti me 
Time 
Terminal 
Processing 
Tire 
Access 
Time 
Fig . 1 ~ Comparison of Short Haul City Center to City 
Center Air Travel, 1950-1977 
SOURCE: N. Ashford and P. H. Wright, Airport 
Engine1ering (New York: John Wiley, 1979): 345, Figure 11-1. 
3 
Existing Orlando International Airport 
Orlando International Airport is classified as a medium hub 
airport by the Federal Aviation Administration (FAA) in terms of 
Civil Aeronautics Board (CAB) certified airline passenger enplane-
ments . In the year ending June 30, 1977, the airport was ranked by 
the CAB as the second largest medium air traffic hub and the 27th 
largest air traffic hub in the United States [3]. 
The airport is located eight miles south of the city of Orlando, 
near the intersection of the Beeline Expressway and State Road 436. 
Other major roadways in the area are the Florida Turnpike, five miles 
to the southwest, and Interstate 4, eight miles west (Fig. 2). 
SR SO COLONIAL 
Fig. 2. Location Plan Orlando International Airport 
4 
The airport system occupies a total land area of approximately 
7,000 acres, making it the third largest airport in area in the 
United States. The existing airport was initially developed on a 
total area of less than 600 acres. The total terminal area comprises 
approximately 150,000 square feet of floor space with twenty loading 
positions in the west and east sectors. The capacity is designed 
to handle two million enplaning passengers annually. The airport is 
currently served by twelve scheduled signatory airlines. The four 
major airlines are Eastern, Delta, National and Southern airlines. 
New Terminal Complex Details 
The current facility is becoming grossly overcrowded. A new 
terminal facility is being constructed east of the center of the 
north-south runways with new taxiway connections to the existing 
runways. The project includes a landside terminal building area of 
448,465 square feet, two airside buildings with a total of 289,575 
square feet, and other accessory facilities. 
The new terminal facilities with 48 gates will accomodate six 
million enplaned passengers annually. The project was started in 
October of 1978 and is projected to be completed in July, 1981 at a 
cost of 198.4 million dollars (Fig. 3). 
Number of Enplanements and Deplanements 
Commercially enpl1aned passenger totals at the Orlando airport 
in 1970 were 498,856 and this figure increased 600 percent to 
3,170,493 in 1979. The enplanements and the growth rates of the 
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past ten years are shown in Table 1. 
Year 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
TABLE l 
ENPLANED PASSENGERS AND GROWTH RATES BETWEEN 1970 
AND 1979 AT ORLANDO INTERNATIONAL AIRPORT 
Enplaned Passengers Annual Growth Rate 
498,856 
635,911 27.5% 
1,171,645 84.2% 
l ,380,893 l. 7. 9% 
1 ,512,272 9.5% 
1,583,873 4.7% 
1 ,798.413 13.5% 
2 .,009 ,937 11. 7% 
2,517,199 25.3% 
3,170,493 26.0% 
SOURCE: Greater Orlando International Airport Authority. 
Management Records (Orlando, Florida Airport Authority 
Press, 1970-1979). 
Between fiscal years (ending September 30) 1965 and 1971, the 
ann~al number of enplaned passengers increased by an average of 
14.7 percent. During fiscal year 1972 a maximum rate of 84.2 
percent increase occurred due to the opening of Walt Disney World 
on October l, 1971. With the continuing impact of Walt Disney 
World, enplaned passengers increased 17.9% during fiscal year 1973. 
7 
Since fiscal year 1973, passenger enplanements at the airport have 
shown an average 11 .5% increase per year through fiscal year 1977. 
Fiscal years 1978 and 1979 have shown a higher growth rate of 25 
percent and 26 percent, respectively. The primary reason for this 
rapid increase was expansion of the tourist attractions that 
surround the Orlando area. The total number of visitors to Walt 
Disney World is expected to increase by 55 percent between 
fiscal year 1977 and fiscal year 1985, resulting in more than 
4,887,000 enplanements by 1985 [3.4.5]. 
On the average the numbers of enplaned and deplaned passengers 
are divided about evenly. However, in some instances the number of 
deplaned passengers is about one to two percent higher than the 
enplaned passengers (Appendix l, 2) 
The number of enplaned passengers varies with the holiday 
patterns and vacation season. The largest number of enplanements 
occurs during the vacation season, July - August. The second 
busiest season is March - April, particularly during Easter vacation. 
International travel started in December of 1976. The seasonal 
variation of international travel is slightly different from the 
domestic travel pattern with the busiest period occurring the mont h 
of Ma re h ( Fi g . 4 ) .. 
The daily variation during a given week is affected by the 
fare policy set up by the airline authorities. In normal months 
the peak day of the week for enplanement is Saturday, and for 
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9 
deplanement the peak day is Sunday, During the busy season, from 
July to September, a free ride policy set up for children under six 
years of age permits them to travel free with adults on Tuesdays, 
W'ednesdays and Thursdays. This pol icy moves the pe·ak day for en-
pl anement to Wednesday and for deplanement to Thursday. The purpose 
of this pol icy is to balance the passenger travel flow during the 
busy season. Figure 5, and Table 2, describe the daily air traffic 
variations [6]. 
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The hourly variation on a typical day is quite similar for 
weekdays. The morning peak is between 11 a.rn. and 1 p.m. and the 
afternoon peak is between 5 p.m. and 6 p.m. for both enplanements 
and deplanements. The lowest passenger flow occurs between 2 a.m. 
and 6 a.m. with the passenger flow near zero between 3 a.m. and 
5 a.m. (Fig. 6). 
TABLE 2 
DAILY VARIATION OF ENPLANEMENTS AND DEPLANEMENTS IN A 
TYPICAL WEEK (EASTERN AIRLINES PASSENGERS ONLY) 
Date: 5/4/1980 - 5/10/1980 Date: 7/22/1980 - 7/28/1980 
Wk. Day Enplanement Deplanement Enplanement Deplanement 
Sunday 3926 4447 3873 3816 
Monday 2939 3737 2952 4135 
Thursday 2577 2667 4631 4743 
Wednesday 2792 2609 4966 4732 
Thursday 3263 2592. 4674 5125 
Friday 3311 3301 3505 4446 
Saturday 4095 3908 4798 4542 
SOURCE: Eastern airlines sales office, Orlando, Florida. 
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CHAPTER 2 
TRAFFIC STUDIES 
Daily Traffic Flow and Trip Rate 
The average daily traffic counts (ADT) of airport entries and 
exits for the years 1973 - 1980 are shown in Table 3 [3,7]. They 
indicate that the traffic volumes after 1980 will be 224 percent 
that of 1973. Peak hour traffic is about 7.5 percent to 8 percent 
of ADT (Fig. 7, 8). The records show that this figure has been 
very stab 1 e over the past eight yea rs. Inbound and outbound 
traffic is divided very evenly. The early afternoon peak occurs 
between noon and 1 p.m. and the later afternoon peak is between 
4 p. m . and 6 p . m . Th is pattern fol 11 ow s the en p 1 an em en t and de-
p la n emen t peaks. The yearly average traffic growth rate is 13 
percent. According to the historical traffic and passenger re-
lationship study, a trip rate of 1 .41 vehicle trips per passenger 
was computed. 
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Orlando International Airport Daily Traffic Study [8] 
Exit Number and Descriptions 
6 West, Exit-Left Turn (Double) 
6 West, Exit-Left Turn (Double) 
7 West, Exit-Right Turn 
7 West, Exit-Right Turn 
3 East, Exit Right Turn 
3 East, Exit Right Turn 
Entry 
9 West Entrance From EB/528 
9 West Entrance From EB/528 
8 West Entrance From WB/528 
8 West Entrance From WB/528 
4 East Entrance From WB/528 
4 East Entrance From WB/528 
o,ate 
12/l, 9/78 
12/20/78 
12/19/78 
12/20/78 
12/19/78 
12/20/ 78 
12/19/78 
12/20/ 78 
12/19/78 
12/20/78 
12/19/78 
12/20/78 
Daily Enplants + Deplants = Total Passengers 
12/19/73 12,791, 
12/20/73 18,211 
Trip Rate: Vehicle Trips/Total Daily Passengers 
ADT 
4063 
4302 
750 
795 
5691 
6726 
4643 
3088 
981 
l 089 
4363 
535,7 
Average Daily Trip = Annual Total Passengers X Vehicle Trip Rate 
365 
Trip Rate 12/19/78 
20,598 -
12 '791 - 1 . 6 
Trip Rate 12/20/78 
23,354 -
18,211 - 1 · 3 
Weight Average Rate = l.3(25,354)+1.6(20,598) 20,598 + 23,354 = 1.44 
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Origin and Destination Studies 
Orlando is a tourist oriented city. The passengers' origins 
and destinations of the Orlando airport are quite different from 
most other airports in the United States. Surveys conducted by 
Peat, Marwick, Mitchell and Co., for the Greater Orlando Aviation 
Authority (GOAA) during the period of 1973 to 1977, show that the 
major origins are Orlando, Winter Park, tourist hotel clusters 
called Florida Center, and Disney World. The data shows that the 
central business district of Orlando is not a major point of origin 
or destination. The other locations, Walt Disney World, Florida 
Center, and other locations within the three counties around Orlando 
have a very high percentage of passenger travel for recreational 
purposes. This factor can be confirmed from a survey of selected 
Orlando area hotel clusters by the Florida Department of Commerce., 
Division of Tourism and Economics Research Associates (Table 4), 
[3,9]. 
The origins for the access to the Orlando airport indicate that 
only 27 percent of the origins are homes, employment locations or 
other non-recreational places. The remaining 73 percent of the 
total are directly or indirectly related to recreational purposes 
(Fig. 10, 11), [3]. With the expansion of attractions around the 
city of Orl'ando, the percent of the trips generated by air travelers 
between the airport and recreational facilities will increase in 
proportion to the number of tourists and air travelers. 
Survey Location 
Jetport 
S. Orange 
Blossom 
Trail 
Florida 
Center 
Lake Buena 
Vista 
Highway 192 
18 
TABLE 4 
CHARACTERISTIC OF SELECTED ORLANDO 
AREA HOTEL CLUSTERS 
Number of Visitors by Type (in thousands) 
Vacation Commercfal Total 
168 22 34 224 
342 24 122 488 
1200 225 75 1500 
340 183 None 523 
1000 55 None l 055 
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The trips distributions and assignments are discussed in the 
following sections. The data and infonnation are composed from the 
surveys conducted by Peat, Marwick, Mitchell and Co., for GOAA 
during 1973 to 1977 and the Origin and Destination Survey of Orlando 
International Airport conducted at the University of Central Fl orida 
during April 28 to May 26, 1980. 
Trip Distribution Studies 
The average daily trips generated by the Orlando International 
Airport in 1979 were 23,608 trips. In the first category are 8,559 
trips from airport to Orlando daily. In the second category are 
3,574 trips to the Walt Disney World area daily. These trips include 
Sea World, Florida Center, and other attractions. The third category 
is for those with daily trips from 1,000 to 3,000. This category 
includes Cocoa Beach (l ,081 trips per day) and Winter Park (l,272 
trips per day). The fourth category has daily trips ranging from 
500 trips to l,000 trips per day includeing Altamonte Springs, 
Longwood, Leesburg, Ti tusvil 1 e, and Kissimmee. The fi th category 
includes those locations with daily trips ranging from 250 to 500 
including those Merritt Island, Daytona Beach, Deland, Ocala, and 
Sanford. The last group includes locations with less than 250 trips 
per day (Fig. 12) , [9]. 
The total passenger trips are divided into east and west 
directions from the airport terminal. Fifty-two percent of the 
total trips move eastward along SR 528 and forty-eight percent 
westward, along SR 528. 
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Trips in the westward direction are further divided into five 
groups, 36 percent of this group trav ,el to Orlando. Forty percent 
of this group travel to Disney World, Florida Center and other 
attractions. Seven and sixtenths percent of this group take U.S. 
441 south to Kissimmee and St. Cloud, 6.7 percent of this group 
take NE U.S. 441 to Leesburg, Ocala, etc., and 9.7 percent of the 
group travel to other destinations [9]. 
Passengers traveling to the east are further divided into four 
categories. Forty percent of this group travel to Orlando and its 
surrounding area, 16.7 percent of this group travel to Winter Park, 
and twenty percent of this group go to those cities located to the 
north of Orlando, such as Altamonte Springs, Longwood, Sanford, 
etc. The remaining twenty-nine percent travel from and to other 
miscellaneous origins or destinations. The details are given in 
Fig. 13 and Table 5. 
Trip Assignment Studies 
In this research, the trip route assignments are based on the 
passengers' preferences to selected routes to or from the airport 
on the basis of least distance subject to capacity limitations of 
each facility (Fig. 14). 
Airport to Orlando Central Business District 
Based on a limited origin and destination study it was seen 
that 182 air passengers out of 502 persons interviewed use Orlando 
and its suburban area as their origin or destination. Ninety si x 
persons of this group take SR 528 to the east then take SR 436 to 
10 
: •. • '. . ' 6 ' ~I • - 1 ~6 
3 NUMBER OF T.RIJ>o/'oA.Y 10 
KISSIMMEE 
ST.CLOUD 
Fi '9. 13 . 
24 
l.ONGWOOD 
Traffic Distribution 
Location 
Orlando 
Walt Disney 
World 
Winter Park 
Cocoa Beach 
Altamonte 
Springs 
Leesburg 
Longwood 
Titusville 
Kissimmee 
Melbourne 
Merritt 
Island 
Daytona 
Beach 
St. Cloud 
De 1 and 
Union Park 
Ocala 
Maitland 
Sanford 
Others 
25 
TABLE 5. ROUTES USED FOR MAJOR ORIGIN LOCATIONS 
Amount Percent Route USED 
182 
72 
31 
23 
13 
11 
10 
10 
10 
9 
8 
8 
7 
7 
6 
6 
5 
5 
79 
36.3% 1. SR.528-US 441-0rlando CBO 
2. SR.528-SR 527-0rlando CBO 
3. SR.528-SR 436-EW Express-CBD 
14.3% SR 528-14 
6.2% 1. SR.528-SR 436-SR 426 
2. SR.528-SR 527-US 17-92 
4.5% SR 528-US l 
2.6% 1. SR.528-14 
2. SR. 528-436 
2.2% SR 528-US 441 
2.0% 1. SR.528-14-SR 434 
2. SR.528-SR 436-SR 434 
2.0% SR.528-SR 436-SR50 
2.0% SR 528-US 441 
1.8% SR.528-195 
1.6% SR.528-AlA 
1.6% SR.528-SR 527-I 4-US 92 
SR.528-SR 436-EW Express-14-US 92 
1.4% SR 528-US 441-US 192 
1.4% SR 528-SR 527-14-SR 44 
1.2% SR 528-SR 436-SRSO 
l .2% SR 528-US 441 
l .0% SR 528-SR 527-I 4 
1.0% SR 528-SR 527-I 4 
1 5. 7% 
SOURCE: Ronald Henson, Ori in-Destination Stud Orlando I nter-
national Airport Orlando, Florida, University of Central 
Florida Press, 1979). 
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the north for continuing their trips, 62.5 percent of them use the 
East-West Expressway to the downtown area, and 16 percent of this 
group use SR 50 as an access to the heart of Orlando. Another 12.5 
percent of the group use Anderson Street to the CBD, 38 of this 
group take SR 528 to west then take SR 527 to CBD. Another 58 or 
this group take SR 528 to the west and pass SR 527 then take U.S. 
441 northward and take a downtown local street to the west part of 
the CBD (Fig. 15), [9]. 
Airport to Walt Disney World and Sea World 
One route leaves the airport via SR 528 to the west, then 
enters the Beeline Expressway and exits the expressway to Interstate 
4, which proceeds to the Disney World approach road and direct to 
the Disney World entrance. Sea World is approximately half way 
enroute to Disney World, fourteen miles from the airport. Other 
attractions beyond this point are Cypress Gardens, Mystery Fun House, 
~Jet N 1 W il d , and Ci re us Wo r l d ( Fi g . l 6 ) . 
Airport to Winter Park 
There are two routes to Winter Park from the airport. The 
first one departs the airport via SR 528A to the east then takes 
SR 436 to the north and SR 426 to the east to Winter Park. Another 
route goes via SR 528A to the west then SR 527 to the north then to 
SR 50 as a link to U.S. 17/92 to reach downtown Winter Park (Fig. 16) 
TOTAL QR1LANDO ORIENTllAL TRIP: 182 TRIPS 
----·•••• ROUTE© 96TRIPS 
(30UTE@ 58TRIPS 
••••••• •• •• ROUTE@ 38TRIPS 
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Airport to Cocoa Beach, Merritt Island, and Melbourne 
The most direct route is vi-a SR 528A to the east, the Beeline 
Expressway and Interstate 95 to Melbourne. If one exits from the 
Beeline Expressway and proceeds southward, one will reach Cocoa 
Beach. Another route is via SR 528 to SR 436 then eastward on SR 
50 directly to Titusville (Fig. 16). 
Airport to Altamonte Springs, Longwood~ and Sanford 
This route takes SR 528A then takes any alternative to 
Interstate 4 to the east. Exits from I-4 connect with Altamonte 
Springs, Longwood, and Sanford (Fig. 16). 
Airport to Kissimmee and St. Cloud 
To reach Kissimmee and St. Cloud one departs via SR 528A to the 
west, then takes U.S. 441, south (Fig. 16). 
Level of Service and Road Conditions 
Several principal travel corridors will be impacted by the 
expansion of the Orlando International Airport. A detailed 
description of the major access routes within the primary impact 
area is provided below (Fig. 17), [4]. 
The Holland East-West Expressway 
The Holland East-West Expressway is an east-west, four and 
six lane divided, limited access toll facility six miles north of 
the airport site. This major travel route provides access to the 
entire Orlando central urban area. The 1976 annual average daily 
traffic (AADT) count on the East-West Expressway west of Semoran 
Boulevard was 20,250 vehicles per day (vpd). The level of service 
KEY: TO ORLANDO, CBD ORLD 
- - LT DISNEY W -
n ............... TQ WA . TE SPRINGS 
- TO ALTMON D & SANFORD . • • • • • •.,. LONGWOO 
WINTER PARK 
'··; ·.•··•·•TO KISSIMMEE & ST. CLOUD 
-• • - TO & MELBOURNE 
-TO COCOA 
--- ~~ 
sc}--
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in this area remains at B during the peak period. 
Interstate 4 
Interstate 4 is an east-west four and six lane divided, limited 
access highway approximately eight miles west of the airport site. 
It is the primary east-west travel route in central Florida. The 
1976 AADT volume on Interstate 4 ranged from 33,250 vpd north of 
Sand Lake Road to 78,950 vpd south of Kaley Street. Level of 
service C or better is generally maintained during afternoon peak 
periods. 
Martin Anderson Beeline Expressway (SR 528) 
This expressway is an east-west, four-lane divided, limited 
access toll facility east and west of the airport. The 1976 AADT 
volume west of Orange Blossom Trail was 6,630 vpd, reflecting a 
25 percent drop from the previous year. This facility generally 
operates at level of service A even during periods of peak traffic 
demand. 
Florida Turnpike 
The Florida Turnpike is a four-lane, divided, limited access 
toll road traversing the impact area from north-west to south-east. 
Florida's Turnpike is a major north-south route from Leesburg to 
Miami. The 1976 AADT volume north of the Orange Blossom Trail 
(U.S. 441) was 11 ,000 vehicles per day. This major toll road oper-
ates at level of service A. 
Sand.Lake/McCoy Road (SR 528A) 
This road is a two and four lane roadway traversing the impact 
32 
area from Interstate 4 to SR 15. Access to the existing airport is 
provided directly from this road. The 1976 AADT volume west of 
Daetwyler Drive was 19,150 vpd, and west of Orange Avenue was 
21 ,160 vpd. Levels of service at C or better except at Orange and 
McCoy, where several through movements often deteriorate to level 
of service E during peak periods. 
Semoran Boulevard (SR 436) 
Semoran Boulevard is a north-south, four-lane divided roadway 
which terminates at the northern airport boundary. The 1976 AADT's 
ranged from 16,530 vpd north of McCoy . Road to 32,480 vpd south of 
Lake Underhill Drive. Through traffic at all the signalized inter-
sections presently operate at level of service C or better, though 
some left-turning movements deteriorate to level of service D and E. 
Orange Avenue (SR 527} 
Orange Avenue is a four-lane undivided arterial originating in 
downtown Orlando and oriented north-south in the impact area. A 
portion of the road-way is divided into a one-way pair, utilizing 
Magnolia Avenue and Hansel Avenue for the northbound movements. 
The 1976 AADT on Orange Avenue immediately north of McCoy Road was 
15,210 vpd. Level of service is generally maintained at C during 
peak periods, though some turning movements presently operate at 
lower levels of service. 
Orange Blossom Trail (U.S. 441-17-92) 
Orange Blossom Trail in a north-south, four-lane undivided 
arterial five miles west of the airport. The 1975 AADT's on Orange 
33 
Blossom Trail range from 23,159 vpd north of Sand Lake Road to 
41 ,320 vpd south of the Interstate 4 interchange. Signal opera-
tions during the afternoon peak hour are deficient at some inter-
sections, with some movements experiencing levels of service D and 
E. 
Levels of Service Described 
Level of Service A: This is a condition of free flow 
accompanied by low volumes and high speeds. Speed ranges from 60 to 
70 MPH with 350 vehicles per hour. Level of Service B: This occurs 
in the zone of stable flow. Speed ranges from 50 to 60 MPH with 
500 vehicles per hour. Level of Service C: This still in stable 
flow, but speeds are more closely controlled by high volume. Speed 
ranges from 50 to 55 MPH with 700 vehicles per hour. Level of 
Service D: This level of service appraoches unstable flow. Speed 
ranges from 40 to 50 MPH with 850 vehicles per hour. Level of 
Service E: Flow is unstable and there may be stoppages of momentary 
duration. Speed ranges from 30 to 40 MPH with 900 vehicles per hour. 
Level of Service F: This is a forced flow with a low operation 
speed. Speed is below 30 MPH with above 900 vehicles per hour. 
Fig. 17. 
34 
~---
TO AlTAMONTE 
SPRINGS 
:~:d.:~:COA 
IRPORT 
AVERAGE ANNUAL 
DAILY TRAFFIC 
L.O.S. LEVEL OF SERVICE 
d Road Conditions of Major Level of Service an r ct Area Roads Within the Project mpa 
35 
Projections 
For evaluation of the feasibility of the selected alternatives, 
a projection of the Orlando airport air passengers was made. The 
growth of the air traffic of the Orlando International Airport is 
primarily affected by these factors: 1) The growth population of 
Orlando SMSA, and economic trends in the air trade area. 2) The 
growth of tourist activities in the Orlando area. 
The population of the Orlando airport trade area includes 
Orange, Osceola, and Seminole Counties. Based on the past census 
records the average annual population growth rate was three per-
cent from 1960 to 1970. From 1970 to 1976, the population growth 
rate of the Orlando SMSA accelerated to an average rate of 4. 7 
percent, primarily due to the development of Walt Disney World. 
The average annual growth rate of population in Orlando SMSA from 
1976 to 1979 slowed down to 2.8 percent (10), The populations for 
198 5, 1990 and 2000 were projected by the University of Florida, 
July, 1975. The details of population projections for the Orlando 
SMSA are given in Table 6, [11]. 
TABLE 6 
HISTORICAL AND PROJECTIONS POPULATION IN THE ORLANDO SMSA 
Countl 1974 1980 1985 1990 2000 
Orange 423,981 500 '100 555,700 604,800 700,900 
Osceola 36,889 47,000 54 ,900 62,500 77,300 
Seminole 134'336 182,300 .218 ,600 252,300 314,500 
SMSA 
Total 595,206 729,400 829,200 919,600 1,092,700 
36 
Tourists are the primary air passengers in the Orlando airport. 
Walt Disney World has the, most significant influence in the 
tourism industry in the Orlando area. Attendance at Walt Disney 
World reached 13.9 million in 1979 with the opening of the Experi-
ment Prototype Community (EPCOT). Annual attendance at Disney 
World for 1990 and 2000 is projected to be 30 mil 1 ion and 36 
million respectively [12]. 
Sea World is another large attraction in the Orlando area 
second only to Disney World. When its expansion program is 
completed in the mid 1980's, the attendance is forecast to reach 
3.5 to 4.0 million per year [13]. 
Based on these projections, and other facts which may affect 
the growth of enplanement in the Orlando airport such as the 
development of new industries and convention activities in Orlando 
area, the consultant (Greiner Engineering) of G.O.A.A has made 
projections of enplanement of air traffic of the Orlando Inter-
nattonal airport, The projections are 4~887,000, 6449,000 and 
9,620,000 in 1985, 1990 and 2000 respectively [5]. 
Ground traffic generated by air passengers will be increased 
in proportion to the air traffic. The projections of average dai l y 
traffic in 1985, 1990, and 20000 are 37,757, 49,825, and 74~324 
trips per day. This estimate is computed based on a trip rate of 
1.41 vehicle-trips per passenger. 
Automobile 
CHAPTER 3 
PRESENT TRANSPORTATION MODES AND MASS TRANSIT IN 
THE STUDY AREA 
Present Transportation Modes Used by 
Air Passengers 
The modes used for traveling to and from the Orlando airport 
are automobiles, public taxis, limousines, and chartered buses. The 
most prevalent mode for airport access, however, is the automobile. 
Figures 10 and 11 show that thirty-three percent of the passengers 
would rent a car and thirty-one percent of the passengers would use 
private vehicles to travel to the airport. These two categories 
make up two thirds of the total passengers that choose automobiles 
as their mode of transportation. The percentage of passengers using 
automobiles as ground access transportation has decreased in the pas t 
two years and is expected to continue to decrease in the future. 
Passengers ' use of mass transit represent about twenty-five to thirty 
percent of the total. This category includes taxicabs, li mousines, 
Walt Disney World tour buses, and hotel courtesy cars . The per-
centage of passengers using public mass transit ranges from 3.2 to 
six percent [3]. 
Th ,ere a re more than thirty car rental companies along McCoy 
Road (SR 528) providing car rental service for airport passengers 
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(See Fig. 2 presented earlier). The number of total daily auto-
mobile rentals were 310 vehicles in 1977. The peak hours for 
car rental and return are between twelve noon and,one p.m. and 
four p.m. This is consistent with the peak travel flow of 
enplanements and deplanements, The car rental details are shown 
in Table 6. 
Operating 
Year 
1973 
1974 
1975 
1976 
1977 
Daily 
Car 
TABLE 7 
RENTAL CAR ACT! VI TIES NEAR THE 
ORLANDO INTERNATIONAL AIRPORT 
Daily Peak Peak 
Cars Hour Hours 
Rentals Returns Rentals Returns 
367 355 47.1 41 . 1 
330 317 41.5 23.7 
243 233 29.0 20.0 
320 345 29.0 21 .0 
310 311 N/A N/A 
Taxicab and Limousines 
Person 
Per 
Car 
2.2 
2. 1 
2.5 
2.7 
N/A 
There are six to seven major taxicab companies and three 
limousine companies serving the airport area. It is shown that 
six percent to thirteen percent of passengers use this mode of 
travel to and from the airport. From the data shown in Figure 18 
and 19, more passengers leaving the airport use limousines than 
those approaching the airport. The percentage of passengers 
using this kind of transit mode is decreasing in number, 
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probably a result of the effect of increased fuel prices on fare 
rate (3) See Fig. 18 and 19. 
TABLE 8 
TAXI OPERATIONS IN THE ORLANDO INTERNATIONAL AIRPORT AREA 
Year 1973 1974 1975 1976 1977 
Number of Trip {Daily) 
Direction 
from airport 231 264 168 173 174 
to airport 79 98 69 63 62 
Number of car 
during peak 40 45 36 32 34 
hours (both 
directions) 
Number of 
passengers 2.2 2. l 1.8 2.5 2. 1 
per trip 
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TABLE 9 
LIMOUSINE OPERATION IN THE ORLANDO INTERNATIONAL 
AI RPO RT AREA 
Year 1973 1974 1975 1976 
Number of Trip (Daily) 
Direction 
from airport 71 N/A 79 88 
to airport 39 N/A 54 71 
Number of 
passenger 
per trip 
from airport 5.5 N/A 5. 1 7.3 
to airport 5.5 N/A 4.4 7.6 
Disney World Bus and Hotel Courtesy Cars 
1977 
70 
44 
6.2 
4.9 
The transportation services of Walt Disney World and the hotel 
cars are increasing in number. This is attributed to increases in 
Walt Disney World attendance. 
Public Mass Transit 
Mass transport service at the Orlando airport is provided by 
American Sight Seeing Tours Bus Company, Greylines and Greyhound 
Bus, companies who offer scheduled or charatered service. The 
major routes connect the airport with Walt Disney World and the 
downtown area. The percent of passengers using buses is increasing 
slightly, as a result of high gasoline prices as shown in Table 10 
and 11 . 
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TABLE 10 
AMERICAN SIGHT SEEING TOURS BUS ACTIVITY 
(BETWEEN THE ORLANDO AI RPO RT /\ND WALT DISNEY WORLD) 
Year 1973 1974 1975, 1976 1977 
Number of Trips (Daily) 
Direction 
from airport 32 32 32 32 32 
to airport 32 ·32 32 32 32 
Passenger per bus 
from airport 7.4 8.7 8.3 10.5 10.3 
to airport 7.3 6.3 9.0 10.2 10.0 
TABLE 11 
GREYLINE BUS OPERATION AMONG THE ORLANDO AIRPORT, 
FLORIDA CENTER AND WALT DISNEY WORLD 
Year 1973 1974 1975 1976 1977 
Number of Trips (Daily) 
Direction 
from airport 2.5 l.9 3.4 6.2 4.6 
to airport 2.5 l.9 2 .. 8 5 .A 3.9 
Number of passenger 
per trip 
from airport 41.0 41 .0 44.3 40.2 45.5 
to airport 35.0 39. 5 43.0 44.4 45.3 
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COST OF GROUND ACCESS IN THE STUDY AREA 
The ground modes serving the Orlando International Airport 
are private automobile, rental car, taxi, limousine, hotel courtesy 
cars, Walt Disney World bus, and buses. The cost of each mode 
follows. The following data were collected by the author from 
September 16 through October 20 of 1980. 
Private Automobile 
The operating cost of private automobile is estimated by cost 
per mile. The cost includes initial cost, annual insurance cost, 
gasoline, maintenance, depreciation, and tax. The operating cost 
varies widely with model year, and type of automobile. 
Rent-A-Car 
The cost for rent-a-car depends upon the size and type of auto-
mobile and length of rental. In the airport area the cost for 
renting a car is based on daily or weekly rates. The rental rate on 
a daily basis is from twenty-five dollars to thirty dollars per day. 
Generally,, on a weekly basis, the cost for rental ranges from sixty-
six dollars to one hundred forty-nine dollars per week. The charge 
for collision insurance ranges from four dollars to five dollars 
per week. The renter must pay his own gasoline cost, also. Some 
car rental services also charge on a mileage basis while others 
have no mileage charge. In no mileage charge cases, the cost of 
car rental per mile will depend upon the miles driven. 
Taxi cab 
Taxicab fare is charged at a per mile rate. The normal 
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charge is one dollar forty cents for the first mile and eighty cents 
for each additional mile. The waiting time charge is twenty cents 
for each per minute. The tips given are optional. For example, a 
trip departure from Orlando airport to downtown hotels, a distance 
of approximate by eight miles, will cost between seven and eight 
dollars. A trip from the jetport directly to Disney World will cost 
seventeen dollars and forty cents, excluding tips. 
Limousine 
Limousine service charges vary. One kind of service operates 
only between hotels and several public locations such as the airport, 
Sea World and Disney World. This type of service ·will not include 
the private home. The cost for this service is charged on a per 
person basis. For example, on trip from the airport to Disney World 
five dollars and eighty five cents per adult and two dollars and 
ninety five cents per child.. Another type of 1 imous i ne service 
similar to the taxi, serves individual homes charges by the number 
of miles per trip. The usual charge is one dollar per mile. There 
is also a fare of two dollars for locating a person in the airport. 
Limousine capacity is about eight passengers. If eight persons 
travel together and wait in front of the airport at a particular 
entrance to preclude locating fare, the fare to Disney World is 
about twenty-three dollars. Assuming eight persons share the cost, 
then each person's cost is less than three dollars. 
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Wa 1 t Disney Wor 1 d Bus 
Walt Disney World bus service is actually operated by the 
American Sight Seeing Tours, Inc . The fare is charqed to the 
individual per trip or by charter. For an individual the fare is 
five dollars and eighty-five cents and by charter the fare is one 
hundred dollars per bus for each oneway trip. Bus capacity ranges 
from thirty-eight to forty-nine passengers. This service includes 
stops in hotels for check in. Another charter made for round trips 
starts from the airport in the morning, proceeds to directly to 
Disney World and picks up the same day. The charge is one hundred 
sixty-eight dollars plus five percent of the fuel cost. The capacity 
of this bus from forty-five to forty-nine pa.ssengers. 
Bus 
Mass transportation is provided by Greyli ne Bus, and Greyhound 
Bus. The Greyhound Bus does not have a direct service between 
airport to Disney World. The route is from the airport to the down-
town Greyhound Bus Sta ti on then to Disney World . The fare for this 
trip is three dollars and eight cents. The Greyline Bus, also, does 
not operate dir1ect service between the airport and Oisney World., 
This route is from the airport to the Florida Center hotel area then 
toward Disney World. Greyline al so provides charter service. One-
way s ,ervi.eie is one hundred seventy-nine dollars per bus per trip and 
for round trip it is one hundred ninety-six dollars per trip. 
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Hotel Courtesy Car 
There is no charge for hotel courtesy car or bus service. This 
service is provided by a limited number of hotels, such as Sheraton 
Orlando International Airport Hotel, Sheraton Twin Tower Hotel, and 
Ramada Inn. 
A cost summary of various transit modes used by Orlando airport 
passengers is presented in Table 12. 
TABLE 12 
A COST SUMMARY OF VARIOUS GROUND ACCESS TO ORLANDO AIRPORT 
Transit Modes Cost Cents/person-mile 
Private car 
(Occupancy rate 1.95 
assen ers/vehicle)* 7.84-11.5 
Renta 1-A-Ca r 
(Occupancy-rate 2.1 passengers/vehicle, 
avera e miles have driven 450 miles/wk) 9.2-17.0 
Limousine 
Per 27.6-56.3 
American Si ht Seein Tour 27.6 
Gre line and Gre hound Bus 18.0 
*SOURCE: U.S. Department of Transportation, Cost of Owning and 
Operating Automobiles and Vans 1979. (Washington, D.C.: 
Government Printing Office, 1979), pp. 32-45. 
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Evaluation of Existing Transportation Modes in the Study Area 
Existing ground access modes primarily serving the Orlando 
airport area are: private automobiles; taxicabs; limousines; 
charter buses; tour buses; and hotel courtesy buses. An evaluation 
of the advantages and disadvantages of the existing transit modes 
will be discussed in the following sections. 
Automobile 
More than sixty percent (figure includes private and rental 
cars) of the Orlando airport enplaned and deplaned passengers use 
automobiles as a transit mode. The biggest advantages of the auto-
mobi 1 e are its high flexibility and the great convenience, particu-
1 arly for those passengers carrying a number of bags. Overa 11: trip 
speeds of automobiles are potentially high if congested streets can 
be avoided. The cost of using automobiles can be relatively in-
expenstve particularly if more than one passenger occup4es the car. 
Otherwise, it can be less attractive. 
The most outstanding disadvantage of using the automobile 
as a transit mode is that the large number required causes a 
degree of surface congestion. Another shortcoming is unreliability 
as a result of delays due to surface traffic congestion. The 
third disadvantage of using this mode is the inadequacy of airport 
parking facilities to handle the demands imposed. The fourth 
disadvantage is that automobiles have a low efficiency and waste 
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energy because, in most cases, the average occupancy rate is less 
than two passengers. 
Taxicab 
The advanta9e of taxi cab service is the a bi 1 i ty to reach 
destination from origin directly with convenient baggage service. 
The overall trip speed generaly is high if the travel can avoid 
mixing with the congested street traffic. Taxicabs are very 
convenient if the origins of destinations are not too far from the 
airport, otherwise they a re very costly. This cost depends on the 
number of persons sharing the taxicab. 
Taxicabs must travel on the existing road system. Therefore, 
they are vulnerable to surface congestion from other traffic which 
delay the trip. The rate of occupancy in each taxicab usually is 
quite l.ow in comparison with the road space required. For this 
reason taxicabs tend to waste energy, cause congestion and contri-
bute to air pollution problems. 
Limousine 
Limousines usually pick up or deliver to a limited number of 
locations, or travel from the airport without stops to a predetermined 
destination. One advantage of using the limousine is that it is 
reasonably inexpensive if several passengers share the cost. Another 
advantage is the high level of convenience if the traveler's origin 
on destination is near one of the pick-up and delivery locations. 
The disadvantage of using limousines is the limite·d service 
stops and no intermediate stops. Thus, this service is not 
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suitable for most passengers. Another significant disadvantage is 
that the service usually requires users to enter a station which is 
not the passenger's destination creating a waste of time. Since 
limousines also travel on the street system, they too are affected 
by the ground traffic congestion and increased travel time. However, 
if the service location is remote from the congested traffic areas, 
the overall travel speed will be high, but the cost will be also 
significantly higher. 
Charter Bus and Scheduled Bus 
There service are usually limited to a few stops from their 
origins to destinations. The advantages of these service are the 
low cost due to h~gh occupancy and the small number of vehicles of 
this service system compared with other transit modes. 
they add a minimal impact to ground surface congestion. 
Therefore, 
The dis-
advantages of these services are that they sometimes cannot meet 
passengers' travel needs due to the limited frequency of stops. The 
scheduled bus has another inconvenience in that there are very few 
scheduled per day~ For example, the Greyhound Bus has only one trip 
per day from the airport to Walt Disney ~Jorld. These transit services 
also suffer from the ground surface traffic congestion. 
Hotel Courtesy Bus 
The attractiveness of hotel courtesy bus service is the free 
ride. The disadvantage is that they are vulnerable to traffic 
congestion which may increase the trip time. This kind of 
service is provided by only a 1imited number of hotels. 
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Existing Public Mass Transportation Services 
There are two major mass transportation system serving the 
Orange County, Orlando, and Winter Park urban area. They are 
Orange-Seminole-Osceola Transportation Authority (OSOTA) and City 
of Winter Park Minibus Service (CWPS). 
The OSOTA system runs 23 fixed routes in the city of Orlando 
and Orange County. One of the 23 routes extends to serve Seminole 
County and two express bus routes provide service to Martin 
Marietta Corporation and Lake Buena Vista for working comnuters. 
The route of OSOTA system is a radial cross system (Fig .. 20). 
All the routes are concentrated at a downtown terminal. Seven 
routes provide 30 minutes headway and 14 routes have a one hour 
interval service. 
The CWPS system operates a mini bus system with two routes 
which run within the city limit. The routes are also related to 
a radial system, with the city hall is the focal point as shown 
in Figure 21. The bus service of each route provides a one hour 
headway interval between buses. Service is provided from seven 
a.m. to five p.m. 
The Orange County Department of Community Affair also operate 
a minibus system in the rural parts of Orange County. There other 
special transit service program which provide service for elderly, 
handicaped, and low income residents within the Orange County 
area. They included T.H.E. Wayfare Inc., Retired Senior Volunteers 
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Programs, Central Florida Fish, Inc., Adult Educati:on, America 
Red Cross, and Catholic School Service [14]. Tourtst oriented 
mass transportation is operated by such as Greyhound Bus Lines, 
Greyline Sight Seeing Tours, Inc., American Sight Seeing Tours, 
Inc. 
KEV 
BUS ROUTE 
• 
Fig .. 20. 
BEE 
SEA WORLD 
53 
TO ALTAMONTE 
SPRINGS 
Routes of Existing Bus Service (OSOTA) 
54 
,ark. A~ 
--... .......... MINIBUS ROUTE 
Fig. 21. Winter Park Minibus Routes 
CHAPTER IV 
ROUTE PLANNING OF VARIOUS 
TRANSPORTATION ALTERNATIVES 
The Potential Ground Access Modes for The Orlando 
International Airport 
Several different mass transit modes are under consideration 
for reducing the usage of automobile transportation and providi ng 
a efficient mass transit for relieving traffic congestion in the 
Orlando airport area. The factors considered are based on their 
special operation features, capacity, speed, and service area. 
The economic aspect will be evaluated in the next chapter. The 
alternatives are as follows: 
1. Conventional bus service 
a. Regular bus service 
b. Minibus service 
2. Express bus service 
3 . Ra i 1 Rap i d Trans i t ( R RT) s er vi ce 
4 . Light Rail Transit (LRT) Service 
5. Monorail service 
Conventional Bus Service 
Based on the bus size the conventional bus service is ty pically 
divided into three categories: standard mi nib us, and 
high capacity. Only the first two categories will be di sc uss ed 
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in the following sections because the high capacity bus 
is still not popular in the United States. Several 
are being experimentally tried in Los Angeles and in New York City 
[15]. The general feature of bus service is its capacity and 
efficiency; they are second only to the rail transit in urban area 
in terms of capacity and efficiency. A regular bus service is 
usually provided on a fixed-route-schedule basis, and operated on 
the existing street system. 
a. Regular Bus 
(1) Capacity: The seating capacity of a standard bus is 
between 36 and 100 passengers and the hourly capacity 
is between 2,700 and 9,000 passengers per bus [16]. 
(2) Speed: The operation speed of this system ranges 
from 5 mph to 15 mph. The variation of speed 
depends on the traffic flow in the street system 
[16]. 
(3) Service Area: This type of transit service is 
usually provided in high-density urban area with a 
pupulation density between 3,000 to 25,000 persons 
per square mile. 
b. Minibus Service 
The operating features of minibuses are very similar 
the standard bus expect for the capacity of the vehicles. 
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(1) Capacity: The capacity of a minibus usually is 
12 to 25 passengers [17]. The hourl1 y capacity of 
this kind of service ranges from 900 to 4000 
passengers. This figure depends on the type of road 
and traffic conditions [16]. 
(2) Service Area; The minibus has a lower operating 
cost and capital than the standard bus. Thus, they 
might be able to operate on the routes which are 
considered economically impractical for the regular 
bus service. This transit service is best suited 
for low-density areas. The population should be 
lower than 3,000 persons per square mile [11]. 
Express Bus Service 
The primary difference between express bus service and regular 
bus service are: l) busway, 2) speed, 3) only a few stops or no 
stops, and 4) the required supporting facilities for express buses 
such as park-and-ride lots, bus stations, and transfer areas for 
local buses and private cars. 
a. Busway: Express buses usually drive on a particular route. 
The types of busways are: 1) exclusive bus lanes, 
2) contraflow lanes, 3) reserved bus/carpool lanes, 
4) congestion by pass and priority entry, and 5) bus 
entry on metered freeway [10]. 
b. Capacity: The capacity of each vehicle is similar to the 
standard bus. Hourly capacity of an express bus is very 
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high, usually ranging between 14~000 to 45,000 passenger~ 
c. Service area: The express bus system is related to the 
regional transit system and consists of long, high speed 
routes with a few stops, serving long trips within the 
metropolitan region. However, the ridership demand must 
be concentrated at a few locations within the corridor. 
Rail Rapid Transit (RRT) Service 
The primary features of RRT service are its high capacity and 
efficiency compared with the other mass transit systems. 
a. Operation: This transit system requires a completely 
controlled grade-separated right-of-way, fixed guideway, 
fixed station spaces, fixed vehicle routines, fixed 
schedules, and limited stops. 
b. Speed: The speed of RRT system is quite high. It 
primarily depends on the average station spacing. Other 
factors affecting average operating speed are cruising 
speed, acceleration, deceleration, and station dwell time. 
Usually this transit system runs between 20 mph and 55 
mph [16]. 
c. Capacity: Capacity of each vehicle ranges 100 to 300 
persons. Hourly capacity of RRT is a function of several 
variables, such as average speed, train size and passenger 
occupancy capability. The hourly capacity of the RRT 
system ranges between 25 ,000 and 80 ,000 passengers and 
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the average capacity is 40,000 passengers per hour [16]. 
Light Rail Transit {LRT) Service 
The distinguishing feature of LRT is its capacity to operate 
safely and effectively through at-grade intersections providing 
high flexibility in different urban settings. LRT systems can 
operate on exclusive, semi-exclusive, or shared rights-of-way. 
Access to this system in suburban areas is through utilization of 
park-and-ride and kiss-and-ride facilities. 
a. Speed: The typical range of average operating speed of 
LRT is about ten to thirty mph [16]. This figure depends 
on the frequency of stops and the degree of interfering 
traffic encountered during the trip. 
b. Capacity: LRT hourly capacity is about half that of RRT 
[16]. The average figure is about 20,000 passengers 
per hour. LRT system can operate in single units or in 
trains, therefore, the capacity depends on vehicle size, 
train length, and headway. 
c. Service Area: High flexibility operating feature makes 
LRT systems best suited, for local service. 
Monorail Service 
One support is the unique feature of monorai 1. Thr1ee type of 
monorails have been developed and they are: 1) top supported or 
suspended vehicle; 2) the bottom supported vehicle, and 3) the side 
supported vehicle. 
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The Alweg system is the best developed bottom supported system 
and it rides on shared rubber tire tracks. The operating speed of 
a monorail system is approximately 32 mph and the passenger 
capacity is about 24,000 passengers per hour. Monorail transit 
is classified as a high-capacity mass rapid transit system. This 
system has a very short headway'\ Monorail service is suitable for 
use as a metropolitan transit system [17, 18]. 
Route Planning and Operation for Transportation Alternatives 
Route planning for each transportation mode is based on 
origin and destination studies, physical condition of existing 
road structures, and the existing bus service system (Fig. 20, 21 ). 
All the planning is based on year 1979 data. 
Primary origins and destinations of the Orlando airport 
passengers may be divided into four categories. They are via 1 t 
Disney World areas, Orlando, v/inter Park areas, and other areas. 
For this study, the discussion will be limited to consideration of 
the first three groups only. 
Routes plan for bus/minibus/automobile 
The same routes designed for three routes were conventional bus, 
minibus, and automobile service. The total mileage of these 
three routes is about 58 miles (Fig 22). The first route starts 
at the airport terminal and ends at the Winter Park Mall. The 
Connection Plaza serves as a transfer station, which is located 
on SR 436, one-half mile north of East-West Expressway. 
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Total travel mileage of this route is approximately seventeen 
miles and travel time of this route is about one hour and fifteen 
minutes. 
The second route is planned between the Orlando airport and 
the downtown bus station. Total mileage between these two 
terminals is about twelve miles and the travel time is estimated 
to be one hour. 
The third route starts from the airport terminal and ends at 
the Walt Disney World main entrance. The total travel mileage is 
approximately twenty-nine miles. The major stops are convention 
center, Florida Center (the clustered hotel area), Martin Marietta 
Corporation, Sea World, and Lake Buena Vista. The total travel 
time is estimated to be approximately two hours with an average 
speed of fifteen mph. 
The routes planned for the bus service system require no 
new roads or road widening. Only minor construction such as 
installation of bus shelters and stop signs are required. The bus 
routes are designed for limited-stop bus with 5000 feet for bus 
stop spacing distances. For details of the number of vehicles and 
daily trips required for each service system refer to Table 13. 
WINTERGAAOEN 
Fig. 22. 
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Express Bus Routes Design 
Based on the feasibility consideration, the best solution for 
providing an express bus system for the Orlando airport passengers 
is to utilize the existing highway rights-of-way. The second 
choice proposes to widen the pavement on the existing arterial to 
provide a two lane exclusive bus lane. This kind of arterial should 
run through an undeveloped or low developed area. In this study, 
approximately fifty percent of the express bus lanes will utilize 
the Interstate 4 and the East-West Expressway. Fifty percent of 
the express busways will utilize exclusive bus lanes resulting 
from widening of existing arterials. Those arterials will include 
SR 436 ( the section between SR 528 and the East-West Express, 
approximately seven miles); SR 528 (the section between SR 436 and 
Kirkman Road, approximately eight miles); Kirkman Road (the section 
between SR 528 and Florida Center with a distance of 4 miles); 
and with a connection between the convention center and SR 528, 
a distance of about one and one-half miles. Total of the proposed 
exclusive busway is about 20.5 miles (Fig. 23). 
This proposed express bus system consists of two routes and 
a feed bus line. The first route starts at the airport tenninal 
and ends at the downtown new bus terminal. The new bus terminal 
should be located near the East-West Expressway and have a 
convenient access entrance or exit on the expressway. A transfer 
OIRIVE 
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station located on the south-west corner of the East-West 
Expressway and SR 436 intersection is suggested. The reason for 
this recommendation is that this location has a convenient access 
to both the expressway and SR 436~ A limited stop bus line also 
connects Winter Park area and the express bus system, (Actually 
the feed bus line should be operated by Orlando-Seminole-Osceola 
transportation and Winter Park Minibus systems). 
The second route runs between the airport terminal and Walt 
Disney World. The major stops include the convention center, the 
Martin Marietta Corporation, Florida Center, Sea World, and Lake 
Buena Vista. The convention center serves as a transfer station, 
which is fed by local bus service. Total length of this express 
bus corridor is approximately twenty five mil es (Fig. 23) . 
The construction of this express bus system poses the following 
problem: 1) acquisition of the right-of-way; 2) relocation of the 
residents and; 3) technical problems. However, those problems will 
be alleviated, because most of the proposed route runs through 
undeveloped or slightly developed areas. Another consideration is 
the cost. 
Rail Rapid Transit Routes Design 
Upgrading the existing railroad system (Seaboard Coast Line 
Railroad) which runs through Winter Park and Orlando area from the 
north to the south direction is proposed. The distance between the 
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Winter Park railroad station to the point with a spur to air 
freight service is about 15 miles. This existing railroad is 
approximately three and one-half miles west of the airport with 
a rail spur for air freight service area. A rail rapid transit 
system is proposed between the Winter Park and Walt Disney World. 
A spur of rail track is proposed along the right-of-way of Beeline 
expressway and I-4. The total length of this proposed new railroad 
is approximately sixteen miles. The proposed right-of-way of rail-
road runs through an almost undeveloped area, thus, the problem 
of land acquisition and relocated ~ousing should be minor. The 
major stations except these terminals are Orlando airport, Sea 
World, and Lake Buena Vista. The Sea World station serves as a 
transfer station connecting the express bus system. The terminals 
of the system are Winter Park and Walt Disney World (Fig. 24). 
Other locations not directly served By RRT system will be 
connected by proposed express bus service or local bus system. 
The proposed express bus system connecting these trip generation 
locations starts at the Florida Center and ends at a proposed bus 
termi na 1, which is 1 oca ted one mile south-west of the East-West 
Expressway and SR 436. The major stop stations are the airport 
terminal, convention center, Martin Marietta Corporation, and Sea 
World. The Sea World bus station serves as a transfer station to 
the rail rapid transit system. This proposed express bus system 
has a distance of 28 milesr 
Fig. 24. 
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The rights-of-way for express bus system are proposed along 
SR 436, SR 528, Kirkman Road , and I-4. No connection is provided 
between the Orlando and Winter Park central business district 
areas to the express bus system. The reason is to avoid duplication 
of service. The airport and Walt Disney World orientation trips 
are assumed to be absorbed by the rail rapid transit system. 
Routes Designed for Light Rail Transit System 
A proposed light rail system connecting Walt Disney World and 
the north terminal located at the southwest side of Curry Ford 
Road and SR 436 intersection is proposed (Fig.25 ). The reason 
for selecting this location is that beyond this point, the traffic 
is too heavy for operation of a LRT system. The major stops are 
the airport, convention center, Florida Center, Martin Marietta 
Corporation, Sea World, and Lake Buena Vista. Martin Marietta 
Corporation serves as a transfer station. 
The right of way of the proposed light rail transit system is 
proposed along SR 436, SR 528, and I-4 with a total length of 
approximately 28 miles through a very lightly developed area. The 
land acquisition and construction problem should be very minor. 
The express bus is proposed for connecting the light rail 
transit as a feeding system, A downtown bus station should be 
selected at a location that has a convenient access to East-West 
Expressway and Interstate 4. 
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The major stops served by express bus system are airport, 
convention center, Martin Marietta Corporation, and Florida 
Center. Martin Marietta Station serves as a transfer station. 
The express bus runs on SR 436, East-West Expressway, I-4, and 
Kirkman Road. The total length of this transit system is 19 miles. 
A limited stop bus line is proposed for connecting Winter 
Park and other origins and destinations to this rapid transit 
system. The total length of this limited bus line in approximately 
7 mil es. 
Routes Designed for Monorail System 
Approximately 21 miles of monorail track are proposed between 
the airport and Walt Disney World with a right-of-way along the 
Beeline Expressway and Interstate 4. The acquisition of land and 
relocation of housing should be minor problems because the proposed 
right-of-way runs through a very lightly developed area (Fig. 25). 
An express bus system is proposed as a feed system of 
monorail service. This express bus corridor starts at the proposed 
downtown bus terminal and ends at a Sea World bus terminal which 
serves as a transfer station. Another bus transfer station is 
proposed at the southwest corner of East-West Expressway and SR 436. 
The major stops are airpor~ convention center, and Florida Center. 
The total length of this express bus system is approximately 35 
miles resulting in a total of 56 miles for the entire rapid transit 
system. 
71 
Fig. 26. Routes for 
• 
• ~
. 1 Sys tern Monora1 
TO Al TAWONT£ 
SPRINGS 
MONORAIL 
EXPRESS BUS 
LOCAL BUS 
MAJOR STATION 
TERMlNAl. 
Tf\ANSFER 
CHAPTER V 
EVALUATION AND DISCUSSION 
Key Parameters 
Several parameters affect the cost estimates of each alterna-
tive: percentage of air passengers using mass transit service, 
riderships, load factors, schedule of the transit system operation, 
average vehicle trip rate, occupancy rate, service area and study 
period, inflation rate and interest rate. These factors are dis-
cussed in the following sections. 
Percentage of Air Passengers Using 
Mass Transit Service 
It is estimated that thirty percent of the air passengers 
and related personnel will use the proposed mass transit system. 
Ridership and Ridership Factor 
The number of riderships are computed by multiplying the 
ridership factor times the number of passengers. The ridership 
factor is used to compute the number of riderships generated by 
each air passenger. The ridership factor of 0.825 is used in 
this study. Ridership factor is the percentage of air passengers 
using mass transit service times vehicle trip rate times automo-
bile occupancy rate. 
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Load Factor 
A load factor of 0.75 is adopted for peak hours in both direc-
tions from or to the airport. During the off-peak hours, a 0.5 
load factor is assigned for the lower ridership 1 s direction and a 
0.75 load factor used for higher ridership's direction (i.e., de-
pending upon the number of enplanement and deplanement). The num-
ber of hourly vehicle-trips in the less busy direction should not 
exceed the busy direction. 
Schedule of the Transit System Operation 
The schedule of this proposed transit system is based on the 
airlines' operation schedules. The most efficient schedule for 
the operation of a mass transit system for airport passengers is 
from 6 a.m. to 10 a.m. ' 
Average Vehicle Trip Rate 
Average vehicle trip rate is the rate of the number of the 
average vehicle trips generated by each passenger. In the Orlando 
airport, the average vehicle trip rate per air passenger is 1.41, 
as shown in Chapter II. 
Occupancy Rate 
An occupancy rate of 1.95 passengers/automobile is assumed. 
This figure is based on the study conducted by the Greiner Engi-
neering Group, GOAA consulting engineers [5]. 
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Service Area and Study Period 
For equal comparisons each alternative is evaluated on equal 
service areas with daily riderships of 13,500 passengers. The 
study period is 15 years. Some of the alternatives contain more 
than two types of transit modes, the percentage of ,each sector 
serves the mass transit system is assigned according to the trip 
assignment study. 
In fl at i on Rate 
A six percent inflation rate is used in this study. This 
figure is based on the consumer price index during the past 13 
years from 1967 to 1979 (See Appendix 7). 
Interest Rate 
A ten percent interest rate is used in this study. This 
interest rate is the current annual rate on state government bonds. 
The number of vehicle trips is calculated as follows: 
Number of vehicle trip = Total number of passengers 
x ridership factor/ (vehicle capacity x load factor) 
As an example of this calculation, a load factor of 0 .5 is 
used for enp lanement di rec ti on and O. 7 5 for de pl anem~nt di rec ti on 
for estimating the hourly vehicle trip of bus s 1ervice during the 
off-peak hour of 6 a.m.-7 a.m. In this particular hour, 20 buses 
are required .. 
Enplanement: 196 passengers 
Deplanement: 419 passengers 
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196 x (.825)/(40 x .5) = 8 vehicle-trip 
419 x (.825)/(40 x .75) = 12 vehicle-trip 
Peak hour: during 11 a.m. to 12 noon, load factor of 0 ~ 75 is used 
for both directions. Forty·-eight buses are required for this hour. 
Enplanement: 804 passengers 
Deplanement: 945 passengers 
804 x (.825)/(40 x .75} = 22 vehicle-trip 
945 x (.825)/(40 x .75) = 26 vehicle-trip 
System Design: the quantitative evaluation of each alternative 
is based on the design of each alternative, the capacity of each 
type of transit mode, the ridership estimation and the particular 
requirements for different a 1 terna ti ves. The number of vehicles 
required in each system and the number of daily vehicle trips 
a re sh own i n Tab 1 e 1 :i . Th i s tab 1 e i s 1 ate r used for cal cu l at i n g 
costs. 
Cost: the cost of each item is based on prices for 1979. 
Evaluation Methodology 
Three evaluation methods are used in this study. They are: 
present worth evaluation, equivental uniform annual cost evalua-
tion, and benefit cost ratio evaluation. These methods are com-
monly used because of the clarity in which they show the economic 
advantages of one alternative over another. Each method will be 
discussed briefly as follows. 
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TABLE 13 
A SUMMARY OF NUMBER OF VEHICLES, THE LENGTH OF ROUTES, 
AND DAILY VEHICLE TRIPS REQUIRED IN EACH ALTERNATIVE 
Vehicles Length of Route Sub to ta 1 of daily Alternative Re qui red (mile) Vehicle trip (vehicle-trip/day) 
Automobile 616 Auto- Route 1. 17 3,230 car-trip/day 
mobile Route 2. 12 936 car-trip/day 
Route 3. 29 2~385 car-trip/day 
Conven ti ona 1 48 buses Route 1. 17 252 bus-trip/day 
Bus Route 2. 12 73 bus-trip/day 
Route 3. 29 186 bus-trip/ day 
Minibus 96 m1n1- Route 1. 17 454 minibus-trip/day 
buses Route 2. 12 146 minibus-trip/day 
Route 3. 29 372 minibus-trip/day 
Express Bus 48 buses Route 1. 11 243 bus-trip/day 
Route 2. 25 268 bus-trip/day 
Route 3. 7 26 bus-trip/day 
Light Rai 1 24 LR cars Route 1. 28 153 LR car-trip/day 
Transit 14 buses Route 2. 19 260 bus-trip/day 
Route 3. 7 26 bus-trip/day 
Rail Rapid 17 Rail Route 1. 31 192 Railcar-trip/day 
Transit cars Route 2. 28 192 bus-trip/day 
Monorail 19 mono- Route 1. 21 192 monorail-trip/ 
rails day 
31 buses Route 2. 28 326 bus-trip/day 
Route 3. 7 26 bus-trip/day 
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Present Worth Evaluation 
The estimation of present worth of each alternative includes 
two major parts: initial cost and total operation cost during 
the study period (15 years). 
1. Initial Cost - Initial cost of each transit system 
includes the cost of purchase of vehicles, facilities, 
and road construction or improvement.. 
2. Operation Cost - The cost for operating a transit 
system includes general vehicle operation, road main-
tenance and special operation, for example, implemen-
tation and operation cost for an exclusive bus lane. 
The evaluation method compares the present worth of seven al-
ternatives. The alternative which has the lowest value of present 
worth (cost) will be the best solution. The equation for compu-
tation of present worth is as follows: (l} 
PW = P -S V ( PI F , i % , n ) + F C ( PI F, i · % ,. n ) + AC ( PI A, i % , n ) ( FI P, r % , n ) 
FC = P( F/P, t%, n) (2) 
where·: 
PW = present worth 
p 
- initial cost 
SV = sa 1 vage value 
P/F = present worth factor 
P/A = present worth factor 
FC ::: future cost 
F/P = compound-amount factor 
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i = in te rest rate 
r = inflation rate 
n = years of asset depreciation 
AC = annual cost 
Computations of Present Worth Evaluation 
The results of cost computed by present worth methods of each 
alternative are shown in Table 14. For details of computation, 
see Appendix 8-14. 
TABLE 14 
COMPUTATION OF THE PRESENT HORTH OF 7 ALTERNATIVES 
Initial Cost ($ Mi 11 ion) 
PW of PW of Total Alternative Con total total present Vehicle Fae il i ty s true- initial opera- worth ti on 
cost ti on ($106) cost 
Automobi 1 e 3.21 NA NA 7.93 150.56 158.55 
I 
I 
Conventional ' 3.89 .837 NA 7.09 61. 68.44 
Bus 
Minibus 2.74 .. 916 MA 6. 2B 87.55 93.84 
Express Bus 3.89 8.35 I 81.53 114. 6 84 .9 199.64 
R.R.T. 10.80 21.00 170.25 209.24 129.45 338.12 
L.R .. T. 8.46 8 .13 I 94.42 ,102. 75 106.31 210.06 
Monorail 12.78 8.30 187.44 1211. 32 9. 309. 17 
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The results of the comparison of total present worth of these 
seven a 1 terna ti ves are as fo 11 ows: 
Conventional bus < Minibus < Automobile < 
Express bus < L.R.T. < Monorail < R.R.T. 
The conventional bus service is indicated to be the opti mum so lu-
tion. 
Equivalental Uniform Annual Evaluation 
The procedure used for equivalental uniform annual evalua-
tion is to convert the present worth of initial cost and salvage 
values estimated in the former procedure into a series of equal 
annual costs, add the annual maintenance and operation cost, then 
compare the total annual equivalental cost of each alternative 
to determine which one has the lowest figure in order to arrive 
at the optimum solution. The following equation is applied in 
this evaluation method . 
EUAC = P(A/P, i%, n) - SV(A/P, i%, n) +AC (3) 
where: 
p = initial cost 
A/P = capital recovery factor 
sv = salvage value 
AC = annual cost 
i = interest rate 
n = years of asset depreciation 
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Computations of Annual Uniform 
Equivalental Cost Evaluation 
The results of the Annual Uniform Equivalent cost method are 
phesented below: 
Automobile Service 
Present Worth of Initial Cost= $7.93 x io6 
Annual Operation Cost = $13.285 x 106 
AUEC = $7.93 x 106 (.1241) + $13.285 x 106 = $14.267 x 106 
Conventional Bus Service 
Present Worth of Ini ti a 1 Cost = $7. 09 x io6 
Annual Operation Cost = $5.393 x 106 
AUEC = $7.08 x 10 6 (.12~1) + $5.393 x 106 = $6.27 x 106 
Minibus Service 
Present Worth of Initial Cost = $6.28 x 10 6 
Annual Operation Cost = $7.726 x 106 
AUEC = $114.69 x 106 (.1241) + $7.726 x 106 = $8.5 x 106 
Light Rail Transit Service 
Present Worth of Initial Cost= $103.75 x 106 
Annual Operation Cost = $9.38 x 106 
AUEC = $103.75 x 106 (.1241) + $9.38x 106 = 
Express Bus Service 
6 $22. 3 x 10 
Present Worth of Initial Cost = $114.69 x 106 
Annual Operation Cost= $7.49 x 106 
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AUEC = $114.69 x 106 (.1241) + $7.49 x 106 = $21.71 
Rail Rapid Transit Service 
Present Worth of Initial Cost = $209.24 x 106 
Ann u a 1 0 per a ti on Cos t = $11 .3 5 3 x 1O6 
AUEC = $209.24 x 106 (.1241) + $11. 353x 106 = $37.32x 106 
Monorail Service 
Present Worth of Initial Cost = ·$214.33 x 106 
Annual Operation Cost = $8.276 x 106 
AUEC = $214.33 x 106 (.1241) + $8.369 x 106 = $34.97 x 106 
The results of the comparison of seven alternatives by annual 
uniform equivalental cost method is as follows: 
Conventional bus < Minibus < Automobile < Express 
bus < L.R.T. < R.R.T. < Monorail 
Conventional bus service is again indicated to be the best solution. 
Benefit Cost Ratio Evaluation 
To evaluate each alternative by the benefit cost ratio method, 
the items of the benefits to the public are limited to the cost 
of travel time and cost of accidents. The accident cost is esti-
mated by the cost of fatalities and injuries only. The follow-
ing equation is applied in the computation of benefit ratio evalu-
a ti on: 
BC(i)A2-Al = 
(BA2 - CA2) - {BAI - CAlJ 
IA2 - 1Al 
( 4) 
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where: BC(i)A2-Al = the benefit cost ratio between 
alternative 1 and 2 
C(i)Al, C( i) A2 = the cost of alternative 1 and 2 
B(i)Al' B(i)A2 = the benefit of alternative 1 and 2 
I(i)Al' I ( i ) A2 = initial investment of alternative 
1 and 2 
Computations of Benefit Cost Ratio 
The results of computation by benefit cost ratio method are 
shown in Table 15. In the first case, alternative (b) is preferred 
over alternative (a) because the ratio is greater than one. In 
all subsequent cases, alternative (b) is preferred because the 
ratio is less than one. 
TABLE 15 
BENEFIT COST RATIO COMPUTATION OF VARIOUS ALTERNATIVES 
PW of PW of Benefit 
Alternative Initial Operation Tota 1 * Cost Cost ~I) Cost £C) Ratio ($10 ) ($10) 
Minibus {a) 6.28 87.62 -125.71 32.06 
Conventional 7.09 61.11 -125.71 
Bus tb) 
Automobile \c) 7.99 150.56 - 86.38 -26. 3 
L.R.T. (d) 102.69 106.31 -126.42 - 0.20 
Express Bus (e) 114.69 85.00 - 61.52 0.620 
R.R.T. (f) 206.87 128.68 - 84.68 - 0.015 
Manora il (g) 211. 18 93.79 - 87.39 - 0.01 
* The value of benefits in this study are negative. 
BC( i)b-a = 32.06 > 1 b is selected 
BC(i)c-b = -26.3 < 1 b is selected 
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BC(i)d-b = -.20 < 1 b is selected 
BC ( i) e-b = .620 < 1 b is selected 
BC(i)f-b = -.015 < 1 b is selected 
BC(i)g-b = .01 < 1 b is selected 
Based on benefit cost ratio elevation, the conventional bus 
system is again indicated to be the best solution. 
Discussion 
The results of the economic evaluations in the preceding sec-
tion show wide differences in initial costs of the various alter-
natives. These cost variations are largely due to the high cost 
of land acquisition for rights-of-way, roadway construction, and 
improvement. The alternative with the highest initial cost, mono-
rail, is about 33.6 tirres more than the lowest one, automobile. 
Comparison of the operation costs and benefits for each of 
the alternatives shows more moderate differences from the varia-
tion of initial cost. Initial cost is the most significant fac-
tor and thus governs decision making in selecting an optimum al-
ternative. Table 16 sumnarizes the economic comparisons for the 
alternatives. Figure 27 demonstrates how the costs will vary 
for each alternative over the 15 year study period. 
Beyond the economic evaluation, several other factors should 
be careful 1 y considered. The first factor is the number of rider-
sh i ps, a critical factor which impacts the fare of a transporta-
tion service~ For examp1e, a rail rapid transit service requires 
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a service area with a population above one million persons, other-
wise, it will not have enough riderships to support the operation 
of the system. More riderships result in the initial cost being 
shared by more passengers, permitting the fare to be reduced. 
TABLE 16 
COMPARATIVE COST OF THE VARIOUS MODES OF TRANSPORTATION 
Annual Equivalent Initial Operating Present Uni form Benefits* Transportation Cost Worth Annual. 
Mode ($ Cost ($ Cost ($ 
million) ($ mi1lion} ($ million) 
mi 11 ion) 
million) 
Automobile 3.212 13.285 158.549 14.267 - 86.38 
Conventional 4.725 5.393 68.45 6.27 - 125.71 
Bus 
Minibus 3. 656 7.726 93. 84 8.50 - 125.71 
Express Bus 91. 79 7.49 199 .64 21. 71 - 61. 52 
Light Rail 111. 00 9.938 210.06 22,25 - 126.42 
Transit 
Rail Rapid 202.04 11. 35 337.92 37.32 - 84.68 
Transit 
Manora i l 205.95 8.37 304. 17 34. 97 - 86. 78 
* The values of benefit in this study are negative. 
Future development of regional mass transportation planned 
around the airport would make a high initial cost alternative 
feasible. A rapid transit system called "Cross-Central Florida 
Transit Corridor Plan" was studied by the Florida Department of 
Transportation in the recent past. This transit system was 
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considered for the corridor from Daytona Beach through Orlando, 
to Tampa and St. Petersburg. If this plan is carried out in the 
future, any of the other alternatives may become more favorable. 
The third factor in decision-making is the length of a route 
layout. A study conducted by Voorhee i ndi ca tes that very few 
tourists visit Walt Disney World before checking into their hotels 
or motels, and most of these hotels and motels are located at 
Florida Center [19]. In response to this special need, an indirect 
alignment for connecting the airport and Walt Disney World is 
under consideration. The indirect route costs about one-third 
more than the direct route. The additional cost for land acquisi-
tion and construction requiring new rights-of-way and facilities 
make these alternatives even more unfavorable compared with auto-
mobile, conventional bus, and minibus service. 
The increasing demand for more hotel and motel rooms for 
convention delegates when the convention center is in full opera-
tion is inevitable. Those hotel rooms located in the Florida Cen-
ter, usually occupied by Walt Disney World visitors, will no 
longer be as available. Currently, the Walt Disney vJorld visi-
tors have to use motels or hote1s located around Walt Disney 
World and Lake Buena Vista. The changes of origin and destina-
tion will likely change the indirect alignment between the air-
port and Walt Disney World to a direct connection. This shorter, 
more direct route will reduce the initial cost, making this rapid 
transit system more favorable economically. 
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Florida Ranch Land Company had offered to donate the right-
of-way for the rapid transit system, if the route swings south of 
the airport and through their property, then west to Walt Disney 
World. This proposal was not accepted by the authority, because 
this offer does not match the future regional transportation plan 
of Orlando. 
As to the operation and ownerships of those alternatives, 
the conventional bus, minibus, express bus and light rail transit 
service can be operated by a state or local government authority 
similar to OSOTA or private corporations, such as the American 
Sight-Seeing Company. The rail rapid transit service might be 
operated by AMTRAK service by extending its present service from 
Winter Park to the airport terminal and ending at Walt Disney 
World. The monorail transit service might be jointly designed, 
constructed and operated by the state, regional and local govern-
ment in cooperation with Wa 1 t Disney World. 
CHAPTER VI 
CONCLUSIONS AND RECOMMENDATIONS 
Seven modes of transportation were evaluated in this report. 
Implementation of each of the transportation modes studied, ex-
cept the automobile service system, would provide the following 
benefits to air passengers and the pub 1 i c: 
1. Reduction in the ground access congestion in the 
airport area. 
2. A more efficient ground transportation system to 
serve air passengers~ 
3. Reduction in transportation operation costs under 
a long-range plan. 
4. Solution to a long-range transportation problem. 
5. Enhancement of a desirable regional growth pattern. 
6. Reduction in parking facilities in the airport 
ground area. 
Automobiles are the primary transportation mode used ~y Or-
lando airport passengers. In addition to the disadvantages of 
congestion and air pollution caused by the automobile, economic 
evaluation shows that the automobile has a highest operation cost 
among all of the ~lternatives. After review of the existing 
ground transportation pattern in airport area, a more efficient 
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and economic transportation system is necessary to replace the 
existing ground access service system. 
Conventional bus service is the optimum solution, because it 
has a low initial cost and the lowest operating cost. 
Undesirable features of conventional bus service to air pas-
sengers described in proceding chapters include inconvenient 
luggage handling and slow travel speed. Improved luggage service 
and increased travel speed by reducing frequent stops and offering 
non-stop or limited stop service would solve these problems. 
To ensure the implementation and chances of success for the 
system, an unfavorable 11 poor man" image of using bus service must 
be overcome. The ways to remove this image are by improving the 
appearance of the bus, the facilities inside the bus, the service 
personnel~' attitudes, and by public education. These improve-
ments would bring conventional bus service to a level satisfactory 
to passengers needs without incurring the high costs of construc-
ting new roads and facilities. 
The modified bus service system is the recommended alterna-
tive. It is an advantage of a short term plan with high flexi-
bility to respond to the future mass rapid transportation system 
plan in the airport area with minor adjustments. 
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Time 
6 am-7 am 
7 am-8 am 
8 am-9 am 
9 am-10 am 
10 am-11 am 
11 am-12 Noon 
12 Noon-1 pm 
l pm-2 pm 
2 pm-3 pm 
3 pm-4 pm 
4 pm-5 pm 
5 pm-6 pm 
6 pm-7 pm 
7 pm-8 pm 
8 pm-9 pm 
9 pm-10 pm 
10 pm-11 pm 
11 pm-12 pm 
12 pm-1 am 
Tota 1 
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APPENDIX 3 
DAILY RIDERSHIPS AND VEHICLE-TRIPS ESTIMATION 
FOR AUTOMOBILE/BUS/MINIBUS SERVICE 
No. of Ridership Load No. Veh. Route 1 Route 2 Route 3 Tota 1 
Passenger Factor Factor Trip Veh . - Veh .- Veh .- Veh. -(person) Trip/ Trip/ Trip/ Trip/ 
Hour Hour Hour Hour 
48% 15% 37% 
Enp. 196 .825 .5 8 9 3 8 20 Dep. 419 .75 12 
Enp. 341 .5 14 15 4 11 30 Dep. 569 .75 16 
Enp. 112 .5 5 7 2 5 14 Dep. 307 . 75 9 
Enp. 562 . 75 16 14 4 11 29 Dep. 310 .5 13 
Enp. 830 . 75 23 20 5 15 40 Dep . 411 . 5 17 
Enp. 804 .75 22 24 7 17 48 Dep. 945 .75 26 
Enp. 544 . 5 19 19 5 14 38 
Dep. 694 .75 19 
Enp. 396 .5 16 17 5 13 35 Dep. 694 . 75 19 
Enp. 601 .75 17 17 5 12 34 Dep. 479 
I .5 17 
Enp. 340 . 5 12 12 4 B 24 Dep. 433 .75 12 
Enp. 463 . 75 14 14 4 10 28 Dep . 433 .5 14 
Enp. 460 . 5 19 19 5 14 38 Dep. 691 .75 19 
Enp. 344 .75 11 11 3 B 22 Dep . 293 . 5 11 
Enp. 381 .75 11 10 3 8 21 Dep. 252 .5 10 
Enp. 381 .75 11 11 3 8 22 Dep. 361 .5 11 
Enp. 230 .5 10 12 4 9 25 Dep. 533 .75 15 
Enp .. 178 . 5 6 6 2 4 12 Dep . 196 .75 6 
Enp . 411 .75 12 9 3 7 19 Oep. 178 . 5 7 
Enp. 256 Iii .75 7 6 2 4 12 
Dep . 111 .5 5 
252 73 186 517 
l 
Ti.me 
6 am-7am 
7 am-Sam 
8 am-9am 
9 am-1 Oam 
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APPENDIX 4 
DAILY RIDERSHIPS AND VEHICLE-TRIPS ESTIMATION FOR 
EXPRESS BUS AND RAIL RAPID TRANSIT SYSTEM 
Alternative 4 Alternative 5 
Express Bus Transit System Rail Rapid Transit Sys tern 
2 3 4 5 6 7 8 
No. of l 4m; of total j -s-zi of t o t a 1 Route l Route 2 Passenger Ridership Lo.ad Service Serv ice 65% of to1 al 35°' total 
(Person) Factor Factor Ro ute 1 Route 2 Svc. ( RRT) Svc. {Exp.Bus) 
Enp. 196 0 .. 825 0.5 4 4 3 3 
Dep . 419 0 .. 75 5 7 4 4 
Enp. 341 0.5 7 7 5 5 
Dep. 569 0.75 7 9 6 6 
Enp. 112 0.5 2 3 2 2 
Dep. 307 o . 75 4 5 2 2 
Enp. 562 0. 75 8 8 5 5 
Oep. 310 0.5 6 7 5 5 
10am-11am , Enp. 830 0.75 n 12 8 8 
1Dep. 411 0.5 8 9 6 6 
llam-12N Enp. 804 0.75 11 11 8 
I 8 
Oep . 945 0.75 13 I D 9 9 
12N-1 pm Enp. 544 .5 9 10 7 I 7 
Dep . 694 .75 9 10 7 7 
l pm-l2pm Enp. 396 . 5 8 8 3 3 
Dep. 694 .75 9 10 7 7 
2 '.)m-3pm Enp. 601 .75 8 9 6 6 
Dep. 479 . 5 8 9 6 6 
3 pm-4pm Enp. 340 .5 6 6 5 5 
Dep . 433 .75 6 6 7 7 
4 pm-5 pm Enp. 463 . 75 7 7 5 5 
Dep. 433 .5 7 7 5 5 
5 pm-6 pm Enp. 460 .5 9 10 7 7 
De.p. 691 . 75 9 rn 7 7 
6 pm-7prn Enp. 344 .75 5 6 5 5 
Oep. 293 
.5 5 6 5 5 
7 pm-8pm Enp. 381 .75 5 6 4 4 
Dep. 252 .5 5 3 4 4 
8 pm-9pm Enp . 381 .75 5 6 4 4 
Dep. 361 . 5 5 6 4 4 
9 pm-lOam Enp. .230 .5 15 5 5 I 5 
Dep. 533 .75 7 8 8 8 
lOpm-11 pm Enp. 178 .5 3 3 3 3 
Dep. 196 .75 3 3 3 3 
11pm-l2prr Enp. 411 .75 6 6 4 4 
Dep. 178 .5 3 4 3 3 
l2pm-lam Enp. 256 
" 
.75 3 4 3 3 
Oep. 111 .5 2 3 2 2 
TOTAL 16,139 -
- I 243 2'68 192 19'2 
,, 
Time 
6 am-7 am 
7 am-8 am 
B am-9 am 
9 am-loam 
lOam-11 am 
llam-12N 
l 2N- l pm 
1 pm-2 pm 
2 pm-3 pm 
3 pm-4 pm 
4 pm-5 pm 
5 pm-6 pm 
6 pm-7 pm 
7 pm-8 pm 
8 pm-9pm 
9 pm- l Oprn 
lOpm-11 pm 
11pm-l2p 
l 2pm- l am 
,1 
TOTAL 
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APPENDIX 5 
DAILY RIDERSHIPS AND VEHICLE-TRIPS ESTIMATION FOR 
LIGHT RAIL TRANSIT AND MONORAIL TRANSIT SERVICE 
Al ternativ~ 6 Alternative 7 
Light Rail Transi't I Monera i l Transit 
2 3 4 I 5 I 6 7 8 
No. of L. R.T. Express Bus Monorail Express Bus 
Passenger Ridership load Serv'ice 30% - !Service 50% 35% of 65% of 
(Person) Factor Factor of Tota 1 Svc. !Of Total Svc. Total Svc. Tota) Svc. 
, Enp. 196 .825 .5 2 4 5 3 
1 Dep . 419 .75 3 6 8 5 
Enp. 341 .5 4 7 9 6 
: Dep. 569 . 75 5, 8 10 6 
Enp. 112 ! .5 I 1 I 2 3 2 
. Dep. 307 
I I 
.75 3 4 6 3 
Enp. 562 I .75 5 8 10 6 
Dep. 310 . 5 4 7 8 5 
Enp. 830 .75 7 l2 15 9 
Dep. 411 . 5 5 g · ,, 7 
Enp. 804 .75 6 11 I 14 I 9 
Dep. 905 .75 8 13 1 7 I 10 
Enp. 544 . 5 6 11 12 B 
Oep . 694 . 75 6 11 12 8 
Enp. 396 . 5 5 8 ll 5 
Dep. 694 .75 6 9 11 6 
Enp. 601. .75 6 9 n 7 
Dep. 479 .5 6 9 11 7 
Enp. 340 .5 4 7 .. 9 6 
Oep. 433 .75 4 7 9 6 
Enp. 463 .75 4 7 8 5 
Oep. 433 .5 4 7 8 5 
Enp. 460 .5 6 10 12 8 
Dep. 691 .75 6 10 12 8 
Enp. 344 I 
.75 3 5 6 4 
Dep. 293 .5 3 5 6 4 
Enp .. 381 .75 3 5 7 4 
Oep. 252 .5 3 5 7 4 
Enp. 381 .75 3 5 7 4 
Dep. 361 .5 3 5 7 4 
Enp. 230 . 5 3 
: 
5 6 4 
Dep. 533 I .75 4 7 10 6 
Enp. 178 . 5 2 3 4 2 
Dep. 196 .75 2 3 4 2 
Enp. 411 .75 3 6 7 5 
Dep. 178 . 5 2 4 5 3 
Enp. 266 
'v 
.75 2 4 5 3 
Dep. ll] . 5 1 2 3 2 
16'1 39 - - 153 260 326 193 
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APPENDIX 6 
UNIT PRICE OF ITEMS 
All dollar figures based on the year 1979. Price of these 
items not based on the year 1979 will be inflated to a price of 
1979, at an inflation rate of six percent. 
Item 
VEHICLE COST 
Automobile (compact size) 
Bus (40 seats) 
Minibus (20 seats) 
Rail road car (ROHR) 
Light rail car (US 
standard) 
Monorail 
FACILITY COST 
Bus She 1 ter 
Stop sign 
Bus garage 
Office building 
Bus s ta ti on 
Rail road station 
Light rail station 
Monorail station 
Minibus garage 
LAND COST 
Bus parking 
Mi n i bus pa rk i n g 
Park and ride lot 
R.O.W. of exclusive bus 
lane 
R.O.W. of L.R. 
R.O.W. of R.R. 
R.O.W. of monorail 
Price at 1976 
(do 11 ar) 
68,000/bus 
23,000/mi ni bus 
390,000/car (1973) 
328,000/car (1973) 
. 25 x 106/station 
2.0 x 10~/station 
.25 x 10 station 
s , 2 so Is ta 11 
3,115/stall 
2,640/sta~l 
1. 15 x 10 /mile 
1. 05 x 106 /mil e 
1. 05 x 106 /mile 
Price at 1979 
{dollar) 
5,215/car 1 
81,000/bus 
27,400/bus 
554,000/car 
465,000/car 
2 540,300/car 
3,000/unit3 
66/unit3 
16, 115/un1 t 3 
65/sq f5 . 
. 3 x 10 /~tation 
2.38 x 10 /station 
. 3 x 106/station 
.329 x I06§station 2 
9,508/unit 
6, 288/ s ta 11 
3,710/stall 
39150/staJl 
1.37 x 10 /mile 
1. 25 x 106 /mi1 e 
1. 25 x 106/mi1 e 
Item 
CONSTRUCTION COST 
Bus parking 
Minibus parking 
Park and ride lot 
Exclusive bus lane 
Rail road tracks 
Light rail tracks 
Monera il tracks 
Up-grade existing RR 
OPERATION COST 
Private car 
Rental car 
Bus 
Minibus 
Light rail 
Rapid ra i 1 
Mo nor a i 1 
Exclusive bus lane 
maintenance 
Exclusive bus lane 
opera ti on 
Park and ride lot 
operation 
Bus parking lot 
opera ti on 
Minibus parking lot 
operation 
ACC I DErJT COST 
Fatal 
Injure 
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APPENDIX 6 (Cont) 
Price at 1976 
(dollar) 
840/stall 
495/s ta 11 
420/stal1 
2.1 x iog;mile 
3.3 x 106/mile 1.2 x 10 /mile 
.33 x 106/mile 
1. 17 I bus-mile 
. 84/mi ni bus-mi 1 e 
2.8/car-mile 
2.4/car-mile 
3,920/lane-mile-
year 
47,270/mile-year 
240/stall -year 
480/s ta 11-year 
239/ s ta 11-yea r 
27,800/passenger 
5 ,458/passenger 
Price at 1979 
(dollar) 
1,000/stall 
590/s ta 11 
500/sta 11 6 2.51 x 106/mile 3.93 x 106/mile 1. 43 x 106/mi 1 e 1. 99 x l~ /mi 1 e 
.39 x 10 /mile 
. 217/car-mile 1 
.321/car-mile 
1. 4/bus-mil e 
1.0/minibus-mile 
3.36/car-mile 
2.86 car/mile 
.94/car-mile 
4,670/lane-mile-
year 
56,300/mile-year 
280/s ta 11-yea r 
572/stall-year 
285/stal l -year 
33, 100/pas senger 
6,500/passenger 
SOURCES:l-U.S. Department of Transportation, Cost of Owning 
and 0 eratin Automobiles and Vans 1979. (W~shington, D.C.: 
Government Printing Office, 1979 , pp. 32-45. 
2-East Central Florida Regional Planning Council, 
11 Transit Technology and System Review" (Orlando, Florida: 1979). 
98 
SOURCES:3-Information supplied by Mr. Darrel Reasel, Direc-
tor of Planning Department of OSOTA, June, 1980. 
4-Information collected by the author, July, 1979, 
in the Orlando airport area. 
5-0.B. Sanders and T.A. Reynen, Characteristics of 
Urban Trans ortation S stern: A Handbook for Trans ortation Plan-
ners. Washington, D.C.: U.S. Government Printing Office, J une 
1980) . 
99 
APPENDIX 7 
COMPOSITE PRICE INDICIES AND DEPRECIATION OF ASSETS 
Description 
of Assets 
Automob i1 es, taxis 
Buses 
Railroad cars and 
1 ocomo ti ves 
Railroad structures 
and similar 
improvement 
Office building 
Garage 
Highway (pavement) 
TABLE 7-1 
DEPRECIATION OF ASSETS 
Low Asset guide-
Limit line period 
(years) (years) 
2.5 3 
7 9 
12 15 
24 30 
45 
45 
7.5 10 
Upper Limit 
(years) 
3.5 
11 
18 
36 
20 
SOURCE: Prentice-Hall Federal Tax Handbook 1976~ 
(Englewood Cliffs, NJ: Prentice-Hall, Inc., 1976). 
Consumer 
Year Price 
Index 
1967 100.0 
1968 104.2 
1969 109.8 
1970 116.3 
1971 121. 3 
1972 125.3 
1973 133.1 
1974 147. 7 
1975 161. 2 
1976 170 . 5 
1977 181.5 
1978 195.4 
1979 214. 1 
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TABLE 7-2 
COMPOSITE PRICE INDICES 
(1967 Base) 
FHWA FHWA 
Cons true ti on Main ten a nee 
Index Index 
100.0 100.0 
103.4 102. 8 
111.8 110.4 
125.6 116. 8 
131. 7 122.7 
138.2 131. 7 
152.4 141.8 
201.8 158.7 
203.8 173.0 
199. 3 188.1 
----- -----
-----
_, ____ 
----- -----
SOURCES: Federal Highway Administration, Price 
Trends for Feder~ Aid Highway Construction (Washington, 
D.C.: U.S. Department of Transportation, February 1977). 
Federal Highway Administration, Highway 
Maintenance and Operation Cost Trend Index (Washington, 
D.C.: U.S. Department of Transportation, F~bruary 10, 
1977). 
U.S. Bureau of the Census, Statistical 
Abstract of the United States: 1967-1979 (Washington, 
D.C.; U.S. Government Printing Office, 1979). 
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APPENDIX 8 
THE PRESENT WORTH OF AUTOMOBILE SERVICE 
DURING THE STUDY PERIOD (15 years) 
I ni ti a 1. Cost 
Ve hi c 1 e Cost 
TABLE 8-1 
VEHICLE COST 
Transit Modes: 1979 Compact Size Automobile 
Operation Method Depreciation Unit Price Quantity 1 i fe (years) (dollars) (vehicle) 
Private car 6 $5215 308 
sector 
Rental ca.r 3 $5215 308 
sector 
Vehicle Cost Subtotal = $3.212 x 106 
Subtotal 
$106 
$1. 606 
$1.606 
End at 
year n 
0 
3 
6 
9 
12 
15 
Cash flew of 
0 1 2 3 
J 
5,215 
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TABLE 8-2 
VEHICLE INITIAL COST INFLATED 
PRICE AND BOOK VALUES 
Book Value at end of year 
Initial cost n BV = ( 1-R)np 
inflated at Private car Rental Car 6% per year R=l/n=. 167 R=l/n=.333 
$ 5,215 
$ 6,211 $1,545 
$ 7,400 $1,746 $1,840 
$ 8,810 $2, 193 
$10,493 $2,478 $2,610 
$6,072 $3,109 
Subtotal Vehicle PW = $7.93 x 106 
12rivate car sector (for single vehiclel 
1,746 2,478 6,072 
4 5 7 8 9 10 11 13 14 1 ! 1 
7,400 10,493 
Subtotal Vehicle PW of private sector 
PW = [$5,215 + ($7,400 - $1,746)(P/F, 10, 6) + ($10,493 - $2,478) 
(P/F, 10, 12) - $6,072(P/F, 10, 15)J x 308 = $2.928 x 106 
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Cash flow of Rental Car Sector (for single vehicle) 
1,545 1,840 2,193 2,610 
0 1 2 4 5 7 8 1 10 11 I 1 1 I J: 
5,215 6,211 7,400 8,810 10,493 
Subtotal Vehicle PW of Rental Sector 
3,109 
13 14 r I' 
PW= ($5,215 + ($6,211 - $1,545)(P/F, 1~ 3) + ($7,400 - $1,840} 
(P/F, 10, 6) + ($8,810 - $2,193)lP/F, 10, 9) + ($10,493 -
$2.610)(P/F, 10, 12) - $3,109(P/F, 10, 15)] x 308 = $5.061 
x 106 
Total PW of Vehicle Cost of the System= $7.989 x 106 
No facility and road construction cost required in this system 
Operation Cost 
TABLE 8-3 
ANNUAL AUTOMOBILE SERVICE OPERATION COST 
Operation cost Quantity Sub to ta 1 Operation Method car-mile/year $/car-mile $million $mi 11 ion 
Private car sector $.217 24.693 $5~358 
Renta 1 car sector $.321 24. 693 $7.927 
Subtotal Annual Operation Cost = $13.285 x 106 
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Total Operation Cost P\AJ of the System in the Study Period 
where: 
n t 
PW = L: A [ (1 + i\) I (I +i) ] = ( ( 1-Kn ) I ( 1-K ) - ( 'K +lk n ) ] A = L )( A 
t=l 
A = inflation rate, 6% 
i = interest rate~ 10% 
t = year 
K = (l+A)/(l+i) = (l+.06)/{l+.l) = .9636 
L = [(l+Kn)/(l+K) - (K+Kn)] = 11.332864 
PW= LxA = 11.332864 x 13.285 x 106 = $150.559 x 106 
TOTAL PW OF THE SYSTEM DURING THE STUDY PERIOD: $158.549 x 106 
Vehicle Cost 
End o. t 
year n 
0 
9 
15 
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APPENDIX 9 
THE PRESENT WORTH OF CONVENTIONAL BUS 
SERVICE DURING THE STUDY PERIOD (15 years) 
Initial Cost 
TABLE 9-1 
BOOK VALUES AND INFLATED PRICES 
Unit price inflated Book value at the end of year n,, BV = (1-R)np R=2/n=.222 at 6% per year Depreciation life: 9 years 
$ 81,000 
$136,848 (l-R) 4 ($81,,000)=$8,437 
(l-R) 6($136,848)=$30,295 
Cash Flow of Vehicle Cost (for one bus) 
8,437 
0 1 2 3 4 5 6 7 8 10 11 12 
30' 295 
13 14 
~~~~~~~~--t-~~~~--
81,000 136, 
Subtotal Present Worth of Vehicle of the System= $6.154 x 106 
PW= [$81,000 + ($136,848 - $8,437)lP/F, 10, 9) - $30,295 lP/F, 
10, 15)] x 48 = $6.154 x 106 
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Fa ci 1 i i te s Cos t 
Number of stop signs and bus shelters 
Total mileage of the bus routes: 116 miles 
Typical bus stop space: limited-stop bus in urban is 2,000 to 
5,000 ft. 
Number of bus stop signs - 5280 ft/mile x 116 miles = 123 units 
- 5,000 ft 
Number of bus shelters: assumed 30% of bus stops provided shelter, 
37 units are required 
Item 
Stop sign 
Bus shelter 
Office build-
ing 
Bus garage 
Land cost for 
bus parking 
Bus parking 
lot construe-
tion cost 
TABLE 9-2 
FACILITY COSTS 
Unit price Quantity tdollar) 
60/unit 123 unit 
3,000/unit 37 unit 
65/sq. ft. 4320 sq. ft 
16,115/unit 10 unit 
6 ,288/ sta 11 38 stal 1 
1,000/stall 38 stall 
Depreciation Subtotal 
1 i fe (years) ($mil 1 ion) 
5 $.0074 
5 $.111 
45 $.28 
45 $. 161 
-- $. 239 
10 $.038 
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TABLE 9-3 
FACILITY COSTS INFLATED PRICES AND BOOK VALUES 
Price inflated Book value at 
Item End a.t at 6% per year end n year year n at n year i BV = (1-R)np 
(mi 11 ion) ($mil 1 ion) 
Stop si 1gn 0 .074 .024 
R=l/n=.2 5 .099 .032 
10 .133 .044 
Bus shelter 0 .111 
R=l/n=.2 5 . 149 .036 
10 .199 .049 
15 I .065 
I 
Office Bldg. 0 .28 
R=2/n=.044 15 .. 142 
Bus garage 0 . 161 
R=2/n=.044 I 15 .08 I 
I 
Bus parking lot 0 .038 
construction 10 .068 .004 
R=2/n=.2 15 .022· 
Land cost for 0 . 239 
Bus parking 15 . 2391 
Faciliti: Cost Cash Flow 
0.06xl06 .085x106 O.S92xl06 
0 1 2 3 4 6 7 8 9 1 11 12' 13 14 i I t I I '1' , 6 
0.837x106 0.248xl06 0.4x10 
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Subtotal PW of Facility Cost= $.933 x 106 
PW= $.837 x 106 + ($.248 - .06) x 106 (P/F, 10, 5) + ($.4 - $.085) 
x 106 (P/F, 10, 10) - $.592 x 106 (P/F, 10, 15) = $.933 x 106 
Total PW of initial cost = $7.09 x 106 
Op,era ti on Cost 
Item 
Bus 
Operation 
Bus parking 
1 ot opera ti on 
I 
TABLE 9-4 
OPERATION COST 
Unit Operat .i~n Quantity 
Cost (yearly) 
1.4/bus-mile 3,852,210 bus-mile 
$570/s ta 11 375 s ta 11 
I 
I 
Annual Operation Cost = $5.4 x io6 
Sub total P\~ of opera ti on cost 
= $61. 35 x 106 
n 
PW = L: A £l +~) 
t=i r1 +i 
t 
Annual QC 
$5. 393xl06 
$0.021xl06 
Total Cost Present Worth of the System During the Study Period = 
$68 A4 x 106 
Ve h i cl e Cos t 
End at 
year n 
0 
5 
10 
15 
Vehicle Cash 
0 1 2 3 
i 
0.027 
109 
APPENDIX 10 
THE PRESENT WORTH OF MINIBUS SERVICE 
DURING THE STUDY PERIOD ll5 years) 
I n i t i a 1 Cos t 
TABLE 10-1 
VEHICLE COSTS 
Unit price 
inflated at Book value at 
end Rf year n 6% per 6year BV=(l-RJ P;R=l/n=l/5=.2 ($10 ) 
.0274 
.0367 .009 
.0491 .012 
.016 
Flow \for single minibus) 
0.009 0.012 0.016 
4 6 7 8 9 1 11 ! 12 13 14 r 
0. 036 7 0.049 
Subtotal Vehicle Cost PW of the System: 
PW = [$.0274 x 106 + \$.0367 - $.009) x 106(P/F, 10, 5) + ($.049 -
$.012) x 106 (P/F, 10, 10) - $.016 x 106 ( P/F, 10, 15)] x 
96 = $5.283 x 106 
Fa c il i ti es Cost 
Item 
Stop sign 
Bus shelter 
Office Bldg. 
Garage/Minibus 
Land Cost for 
minibus r)a rk i ng 
Minibus parking 
lot construct ion 
cost 
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TABLE 10-2 
FACILITIES COST 
Unit Price Quantity 
$60/unit 123 unit 
$3,000/unit 37 unit 
$65/ sq. ft. 4320 sq. ft. 
$9 ,508/un it 20 unit 
$3, 710/stall 76 unit 
$590/sta 11 76 unit 
Depre-
ciation 
Life 
I 
5 
5 
45 
45 
I 
--
10 
Cost Conversion Factor (FC) Between Bus and Minibus: 
FC = 8 ft x 25 ft = _59 8.5 ft x 40 ft 
Minibus Dimension: 8 ft x 25 ft 
Bus Dimension: 8.5 ft x 40 ft 
Cost of Garage/Minibus: .59 x 16,115 = $9508/minibus 
Sub to ta 1 
($mi 11 ion) 
.0074 
.111 
.28 
.19 
.28 
.045 
Cost of Land for Minibus Parking: $6,288/stall x .59 = $3710/stall 
Cost of Parking Lot for Minibus: $1000/stall x 59 = $590/stall 
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TABLE 10-2 
FACILITIES COST INFLATED UNIT PRICE AND BOOK VALUES 
End at Inflated at Book value at the Item 6% per year end of n year year n at n year BV=(l-R)nP; ($106) 
Stop sign 0 .0074 
I R=l/n:;;.2 5 .0099 .0024 
10 .0133 .0032 
15, .0044 
Bus shelter 0 .. 111 
R=l/n=.2 5 .149 .036 
10 .199 .049 
15 .065 
Office Bldg. 0 . 28 
R=2/n=. 044 15 .142 
Minibus Garage 0 . 19 
n=2/n=.044 15 .096 
Minibus parking 0 . 045 
lot cons true ti on 10 .080 .005 
R=2/n=.2 15 I .026 
Land cost for 0 .280 
minibus parking 15 .280 
Sub to ta 1 Present Horth of Facility Cost = . 9 37 x 106 
Cash Flow of Facility Cost 
.038xl06 .. 057xl06 .613xl06 
0 1 2 3 4 6 7 8 9 11 12 13 14 J 
± t 6 1 6 I 6 
.916x10 .159x10 .292x10 
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PW= $.916 x 106 + (.159 - .038) x 106 ~/F, 10, 5) + ( .292 
.057) x 106 (P/F ~ 10, 10) - .613 x 106 ( P/F, 10, 15) = 
$.937 x 106 
No road construction cost required in this system. 
Total present worth of initial cost of the system during study 
period: $6.281 x 106 
Opera ti on Cost 
Item 
Minibus opera-
ti on cost 
Minibus parking 
1 ot opera ti on 
Unit 
TABLE 10-3 
OPERATION COST 
Price Quantity (ye.arl y) 
$1. 0/mi n i bus- 7,704,420/mini-
mile bus-mile 
$336/stall 76 sta 11 
I 
Sub to ta 1 
7.704xI06 
.025xl06 
I 
Annua 1 Opera ti on Cost of the Sys tern= $7 .. 73 x 106 
PW = ; A ( i :~) t = $8 7 • 6 2 x 10 6 
t=l 
Total present worth gt the system during the study period (15 
years) = $93.84 x 10 
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THE PRESENT WORTH OF EXPRESS BUS SERVICE 
DURING THE STUDY PERIOD (15 years) 
Ini ti a 1 Cost 
Vehicle Cost: $6.154 x 106 (see Appendix 9) 
TABLE 11-1 
FACILITY COSTS 
Unit Price Item (dollar) Quantity 
Office Building 65/sq. ft. 4320 m2 
Bus Garage 16,115/stall 10 unit 
Land for Bus Parking 6, 288/ s ta 11 38 sta 11 
Construction of bus 1,000/stal 1 38 sta 11 
Parking 
Land for Park and 3150/sta 11 1350 sta 11 
Ride Lot 
Construction of Park 500/s ta 11 1350 stall 
and Ride Lot 
Bus Sta ti on .3 x 106/ 9 station 
s ta ti on 
* D.L. = Depreciation Life 
D.L.* 
(year) 
45 
45 
--
10 
--
10 
45 
Sub-
total 
($mil 1 ion) 
.28 
.161 
.239 
.038 
4.253 
.675 
2.700 
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TABLE 11-2 
INFLATED UNIT PRICES AND BOOK VALUES 
End at Initial cost Book value at end Item Inflated at of year n year n 6% per year BV=(l-R)nP 
Office Building 0 $280,000 R=2/45=.0444 ' 
15 $141,983 
Bus Garage 0 $161,150 R=2/45=.0444 
15 $8L493 
Land for bus parking -- $ 23,900 $23,900 
Cons true ti on for bus 0 $ 38,000 R=2/10=.2 6 parking 10 $ 68,052 $.044 x 106 
15 $.022 x 10 
Land for Park and -- $4.253xl06 $4.253 x 106 
Ride Lot 
Cons true ti on for 0 $675,0006 R=2/10=.2 6 Park and Ride Lot 10 $1. 208xl0 $0.72 x 106 
15 $.396 x 10 
Bus Station 0 $2.7 R=2/45=.444 
15 $1.365 
Cash fl ow of facility costs 
.742x.l06 6.26xl06 
0 1 2 3 4 5 6 7 8 9 11 12 13 14 I I I 1 i'~ 
8.35xl06 1. 28~106 
Subtotal PW of facility cost: $7.06 x 106 
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PW = $8.35 x 106 + ($1.28 - $.724) x 106 (P/F, 10, 10) - $6.26 
x 106 (PI F, 10, 15) = $7. 06 x 106 
Construction Cost 
Item 
Land for Exclusive 
Bus lanes 
Construct i on of 
Exel us i ve bus lanes 
TABLE 11-3 
CONSTRUCTION COST 
Unit Price Quantity 
$ per mile (mile) 
1. 37 x 106 21 
2.51 x 106 21 
*D.L. =depreciation life 
TABLE 11-4 
D.L.* Sub to ta 1 
year ($mil 1 ion) 
-- 28.77 
10 52 . 71 
CONSTRUCTION COST INFLATED PRICES AND BOOK VALUES 
End at Initial cost inflated Book value at end of n · year 
at 6% per year BV=t 1-R)np year n ($mi 11 ion) R=. 2 {$mil 1 ion) 
0 52.77 
10 94.40 5.66 
15 30 . 93 
Land of Exclusive Bus Lanes = 28.77 
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Number of stalls required for park and ride: 1350 stalls 
(1) assumed 60% of express riders use automobile as a feeding 
transportation mode. 
(2) parking lot daily turn over factor assumed 3. 
I 
.Number of s ta 11 = number of daily ridership x .6 3 x vehicle occupancy rate = 1350 s ta l, 1 s 
Cash Flow of Construction 6 5.,67xl0 
0 1 2 3 4 5 6 7 8 9 - 11 12 13 14 t I ~ I I I 1 1 I I I 
81.48xl0 94.5xl06 
Subtotal construction PW = $101.48 x 106 
59.73xl06 
1 
PW = $81,48 x 106 + ($94.5 - $5.67) x 106 (P/F, 10, 10) - $59,73 
(P/F, 10, 15) = $101.43 x 106 
Total initial PW of the system= $114.65 x 106 
Operation Cost - see table 11-5 on next page 
Item 
Vehicle Operation 
Bus parking 
operation 
Exclusive bus 
lanes maintenance 
Exclusive bus 
1 anes operation 
Park and ride lot 
opera ti on 
I 
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TABLE 11-5 
OPERATION COST 
Unit Price 
(dollar) Quantity 
, $1. 4/bus-mi le 348,575 bus-mile 
I $570/ s ta 11 38 stall 
I 
$4407/lane-mile 42 1 ane-mil e 
$56,300/mile 36 mile 
$286/s ta 11 1350 stal 1 
Annual Operation Cost = $7.50 x 10 6 
Annual Cost 
($106) 
4.882 
.0217 
I 
.185 
2.026 
.386 
Operation cost during this study period = $85.00 x 106 
n t 
PW = L A (l+~ .) = $85.00 x 106 
t= 1 1+1 
Total present worth of the system during th 1e study period -
$1 gg. 64 x 106 
118 
APPEdDIX 12 
THE PRESENT ·IORTH OF LIGHT RAIL TRANS IT 
SERVICE DURING THE STUDY PERIOD (15 years) 
Vehicle Cost 
Mode Unit Price 
Light rail $465,300 
Bus $ 81,000 
Initial Cost 
TABLE 12-1 
VEHICLE COST 
Quantity Depreciation 
14 15 years 
24 9 years 
TABLE 12-2 
INFLATED PRICES AND BOOK VALUES 
End at Initial price inflated Mode at 6% per year year n ($million) 
Express bus 0 1.944 
9 3.284 
15 
L.R.T. 0 6.514 
15 
Life Subtotal 
$6.51xlo6 
$1. 94x106 
Book value 
at end yr n 
BV=( 1-R) np 
R=2/9=.02~ 
.202 x 10 
.727 x 106 
R=2/15=1. ~3 
• 761 x 10 I 
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Vehicle cost cash flow 
.202x106 1.488xlo6 
0 1 2 3 4 5 6 7 8 9 11 12 13 14 j I I I I I I I I I I i I I I I I 
8.45x106 3.28x106 
Subtotal PW of vehicle cost = $9.29 x 106 
PW= $8.458 x 106+{$3.28 - $.202) x 106 (P/F, 10, 10) - $1.488 
x 106 (P/F, 10, 15) = $9.29 x 106 
Faci 1 i ty Costs 
Item 
Office 
Building 
Bus garage 
Land cost 
of bus 
parking 
Construction 
bf bus 
parking 
Land cost of 
park and 
ride lot 
TABLE 12-3 
FACILITY COSTS 
Unit Price Quantity (do 11 ars) 
65/sq. ft. 4320 sq .. ft. 
16,115/unit 5 sta 11 
6288/s ta 11 19 stall 
1000/stall 19 stall 
3150/s ta 11 1350 stall 
D.L.* Sub total 
(year) ($mi 11 ion) 
45 • 28 
45 .08 
-- .119 
10 .019 
--
4.253 
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TABLE 12-3 (Continued) 
Item Unit Price I Quantity (dollar) 
Construction 500/stall : 1350 stall 
of park and 
ride lot 
L.R. Stations .3xl06/station 9 s ta ti ans 
*D •. L. = Depreciation 1 i fe 
TABLE 12-4 
D. L. * Subtotal 
(year) ($mi 11 ion) 
10 .675 
45 2.7 
FACILITY COST INFLATED PRICES AND BOOK VALUES 
End at Initial cost inflated Book value at Item at 6% per year yr n;BV=(l-R)np year n ( $106) ($mi 11 ion) 
Office Building 0 .280 R=2/45=.04444 
15 .0142 
Bus gara9e 
I 
0 .081 R=2/45;:;.Q4444 
15 .0407 
I 
Construction of 0 . 019 R=2/10=.2 
bus parking 10 .034 . 002 
15 .0111 
Construction of 0 .675 R=2/10=.2 
park & ride 1 ot : 10 1.208 .072 
15 .396 
Land cost of 0 . 119 
bus parking 15 .119 
Land cost of 0 4.253 
park .& ride lot 15 4.253 
L. R. station 0 2.70x106 R=2/45=.0444 
15 1.365 
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Subtotal present worth of facility = $7.10 x 106 
PW= $8.13 x 106 + ($1.242 - $.074) (P/F, 10, 10) - $6.20 x 106 
(P/F, 10, 15) = $7.10 x 106 
Cash fl ow of faci 1 i ty cost O. 074 x106 6.2x106 
0 1 2 3 4 5 6 7 8 9 A 11 12 13 14 
I I I II I I I I I I "ij . I I 1 I 
8.13xl06 
Item 
Land for 1excl us i ve 
bus 1 anes 
Construction of 
exclusive lanes 
Land for LRT R.O .. W. 
Construction of LRT 
1. 24xlo6 
TABLE 12-5 
CONSTRUCTION COSTS 
D.L.* Unit Price 
(year) ( $106 /mil ,e) 
-
-- 1. 37 
10 2.51 
--
1.25 
30 1.43 
I Quantity 
I (mile) 
I 
5 
5 
28 
28 
*D.L. = Depreciation life 
Subtotal 
($106) 
6.85 
12.55 
3S.OO 
40.04 
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TABLE 12-6 
CONSTRUCTION COST INFLATED PRICE AND BOOK VALUES 
Initial cost Book Value 
Item End at inflated at 6% at year n year n ($106) BV=(l-~)np ($10 ) 
Exclusive bus 1 anes 0 12.55 R=2/10=0.2 
construction 10 22.48 1.35 
15 7.37 
LRT Construction 0 40.00 R=2/30=0.066 
15 14.21 
Land cost of excl u- 0 6.85 
s ive 1 ane R.O.W. 15 6.85 
Land cost of LRT 0 35.00 
R.O.W. 15 35.00 
Cash flow of construction costs 
l.35xl06 63.43 
0 1 2 3 4 5 6 7 8 9 
1 
11 12 13 14 r I I I I I I I 
' 
I I I I I I 
1 
94.4xl06 22.48x106 
Subtotal PW of construction cost = $85.92 x io6 
PW= $94.4 x 106 + ($22.48 - $1.35) x 106 (P/F, 10, 10) - $63.43 
x 1O6 t PI F , 1 O , 15 ) = $8 7 . 36 
Total initial cost PW of the system= $102.31 x 106 
Opera ti on Cost 
Item 
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TABLE 12-7 
OPERATION COST 
Unit Price 
(dollar) 
Quantity 
(annual) 
L.R.T. operation 3.36/car-mile 1,563,660/ 
car-mile 
Express bus 1.4/bus-mile 1,869,530/ 
operation bus-mile 
Exclusive bus 4,670/lane-mile 10 lane miles 
lane maintenance 
Exclusive bus 56,300/mile 19 miles 
lane opera ti on 
Park and ride 286/stall 1350 stall 
lot operation 
Bus parking lot 570/stall 19 stall 
operation 
Annual Operation Cost = $9.38 x 106 
Subtotal 
($mi, 11 ion) 
5.25 
2.617 
.047 
1.07 
.386 
.0108 
Subtotal present worth of operation cost = $106.31 x 106 
n ) t PW = l: A (l+~ 
t=l 1+1 
= $106.31 x 106 
Total present worth of the system during the study period = 
$210.06 x 106 
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THE PRESENT t~ORTH OF RAIL RAPID TRANSIT 
SERVICE DURING STUDY PERIOD (15 years) 
Vehicl,e Cost 
Mode I 
Railroad Car : 
Bus ,! 
Initial Cost 
TABLE 13-1 
VEHICLE COST 
Depreciation Unit Price 
1 i fe (year) (dollar) 
15 $554,000 
9 $ 81 ,HOO 
TABLE 13-2 
Quantity Subtotal 
(vehicle) ($mi 11 ion) 
17 9.418 
17 1.377 
VEHICLE COST INFLATED PRICES AND BOOK VALUES 
End at Initial price inflated Book value Mode at 6% per year at end yr n year n ($mil 1 ion) BV=( 1-R)np 
Express bus 0 1. 377 R=2/9=.222 
9 2. 326 6 
.144xl06 15 
.5 16x10 
R.R.T. car 0 9.418 R= 2/ 15= ·J-33 
15 1.lOxlO 
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Cash flow of vehicle cost 
.144x106 1.62x106 
J I I 
10.745x106 
3 
I 
4 
I 
5 
I 
6 
I 
7 
I 
8 
I 
10 1 I 11 I 12 I 13 14 I I 0 1 2 
2.326x106 
Subtotal PW of vehicle cost = $11.333 x 106 
PW= $10.795 x 106 + ($2.326 - $.144) x 106 ( P/F, 10, 10) -
$1.62 x 106 (P/F, 10, 15) = $11,333 x 106 
Facility Cost 
Item 
Bus office Bldg. 
Bus garage 
Land cost of bus 
parking 
Construction of 
bus parking 
Bus station 
Railroad station 
Land cost of park 
and ride lot 
Construction of 
park & ride lot 
TABLE 13-2 
FACILITY COST 
D.L.* Unit Price 
(year) (dollar) 
45 65/sq. ft. 
45 16115/unit 
-- 6288/stall 
10 1000/stall 
45 .3xl06/sta. 
45 2.38xl06/ 
station 
-- 3150/stall 
10 500 stall 
*D.L. = Depreciation life 
Quantity Subtotal ($million) 
2160 sq. ft. .140 
4 unit .064 
13 stall .081 
13 stall .013 
5 station 1.5 
6 station 14. 28 
1350 stall 4.253 
1350 stall .675 
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TABLE 13-3 
FACILITY COST INFLATED PRICES ANO BOOK VALUES 
Item · End at year n 
Bus parking construe- 0 
ti on 10 
15 
Bus office building 0 
15 
Bus garage 0 
15 
Bus st a ti on 0 
15 
Railroad station 0 
15 
Land cost of bus 0 
parking 15 
Land cost of park 0 
and ride 1. ot 15 
Construction of park 0 
and ride lot 10 
15 
Cash flow of facility cost 
0 1 2 3 4 5 6 7 
I I I I 1 I I 
2LOOxl06 
I 
Initial cost in-
fl ated at 6%/yr 
8 
'II 
($million} 
.0139 
.0249 
.140 
.0645 
1. 5 
1·4. 28 
.0817 
4.253 
.615 
1.208 
6 
.072x10 
L 233xl06 
12 
I 
Book value at 
end year n 
B\/=( 1-R)np 
($mil 1 ion) 
R=2/10=.2 
.00149 
.0082 
R=2 /45 =. 044 
.0709 
R=2/45=.044 
.0326 
R=2/45=.044 
.759 
R=2/45= . 044 
7.226 
.0817 
4. 2.52 
R=·2/10=.2 
.072 
. 396 
12.826xl06 
14 
I 1 13 I 
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Subtotal PW of faci Hty cost = $18. 37 x 106 
PW= $21.00 x 106 + ($1.233 - $.073) (P/F, 10, 10) - $12,826 x 106 
(P/F, 10, 15) = $18.37 x 106 
Item 
Land cost of RRT 
R .0 .W'. 
Construction of RRT 
Upgrade existing 
railroad 
Land cost of express 
bus 1 ane R.O.W. 
Construction of ex-, 
press bus 1 anes 
TABLE 13-4 
CONSTRUCTION COST 
D.L.* Unit Price 
(year) ($106/mile) 
-- 1.25 
30 3.93 
30 .93 
-- 1.57 
10 2.51 
*D. L. = Depreciation 1 i fe 
Cash flow of construction cost 
5 .. 66 
0 1 2 3 4 5 6 7 8 9 
I 
170.25 94 .. 4 
I 
Quantity :1 Sub to ta 11 
(mile) · ( $mil 1 i on} 
16 2.0. 0 
16 62.88 
15 13.95 
21 28.76 
21 52.71 
104.09 
11 12 13 14 
Subtotal PW of construction cost = $177.16 x 106 
PW= $170.25 x 106 + ($94.4 - $5.66) x 106 {P/F, 10, 10) - $104.09 
x 106 (P/F, 10, 15) = $177.54 x 106 
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Total PW of initial cost= $209.24 x 106 
TABLE 13-5 
CONSTRUCTION COST INFLATED PRICES AND BOOK VALUES 
Initial cost inflated Book value at 
Item End at at 6% per year end year n year n ($million) BV=(l-R)"P ($mi 11 ion) 
Construction of 0 62. 88 R=2/30= .. 067 
RRT 15 22.34 
Constructi or, of 0 52.71 R=2/10=.2 
exclusive bus 10 94.40 5.66 
1 ane 15 30.93 
Land cost of ex- 0 28.76 
press bus R.O.W. 15 28. 76 
Land cost of RRT 0 20.00 
R.O.W. 15 20.CO 
Upgrade existing 0 5.8 R=2/30=. 067 
railroad 15 2.06 
Operation Cost 
Item 
RRT operation 
Express bus 
operation 
Exclusive bus lane 
operation 
Exclusive bus 1 ane 
maintenance 
Bus parking lot 
operation 
Park and ride lot 
operation 
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TABLE 13-6 
OPERATION COST 
Unit Price Quantity (dollar) 
2.86/car-mile 2.229x106 
car-mile 
1.4/bus-mile 2.013xl06 
car-mile 
56,300/mile 28 mile 
4,670/mile 42 lane-mile 
570/stall 13 stall 
280/stall 1350 stall 
Annual Operation Cost = $11.35 x 106 
Subtotal cost of operation = $128.68 x 106 
PW= ~ A (i:~) t = $128 .68 
t=l 
Subtotal 
($mi 11 ion) 
6.375 
2.82 
1. 57 
. 196 
.0074 
.386 
Total present worth of the system during the study period = 
$337.92 x 106 
Vehicle cos t 
Mode 
Monorai 1 
Bus 
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THE PRESENT WORTH OF MONORAIL SERVICE 
DURING THE STUDY PERIOD (15 years) 
Depreciation 
15 
g 
Initial Cost 
TABLE 14-1 
VEHICLE COST 
Life Unit Price 
$540~300 
$ 81.,000 
TABLE 14-2 
Quantity 
19 
31 
Subtotal 
$10,266,000 
$ 2,511,000 
VEHICLE COST OF INFLATED PRICES AND BOOK VALUE 
Initial cost inflated !3ook Value at End at end of year n Mode year n at 6% per year BV=(l-R)np ($million) ($mi 11 ion) 
Monorail 0 $10:266 R=2/ 15= .13 
15 1.20 
Bus 0 $ 2.511 R=2/9= .. 22 
9 $ 4.242 .262 
15 .939 
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Cash flow of vehicle cost 
.26x106 
0 1 2 3 4 5 6 7 8 10 11 12 13 14 
I I I I I I I I I I I I I I 
12. 78x106 4. 242x106 
Subtotal PW of vehicle cost = $19.96 x 106 
PW= $12.78 x 106 + ($4.242 - $.262) x 106 (P/F, 10, 10) - $2.14 
6 6 
x 10 (P/F, 10, 15) = $13.96 x 10 
Facility Cost 
TABLE 14-3 
FACILITY COST 
Item D.L.* Unit Price Q t"t Subtotal (vear) (dollar) uan 1 Y ($million) 
Bus office 
Building 
45 65/sq. ft. 4320 sq. ft. .281 
Bus garage 
Land cost of 
bus parking 
Construction 
of bus prkg. 
Bus station 
Monorail 
station 
Land cost of 
park & ride 1 ot 
45 
10 
45 
45 
Construction of 10 
park & ride lot 
*D. L. = Depreciation 
16115/uni t 
6288/stall 
1000/stall 
. 3xl06 
.329x106 
3150/s ta 11 
500/stall 
l 1 fe 
6 unit .0967 
25 stall .1-7 
25 stall .025 
5 station 1. 5 
4 station 1. 316 
1350 stall 4.253 
. 1350 stall .. 675 
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TABLE 14-4 
FACILITY COST INFLATED PRICES AND BOOK VALUES 
Initial cost inflated Book value at 
Item End at at 6% per year end year n year n ($mil 1 ion) BV=(l-R)np ( $mi111 on) 
Bus Office 0 . 2808 R=2./ 45=. 0444 
15 .142 
Bus garage 0 .0967 R = .044 
15 .0489 
Construction 0 .025 R=2/10=.2 
of bus parking 10 .045 .0027 
15 .0146 
Bus station 0 .15 R=2/45=.044 
15 .75 
Construction 0 .675 R=2/10=. 2 
of park and 10 1.208 .072 
ride 1 ot 15 . 396 
Land cost of 0 4.253 
park and ride 15 4.253 
lot 
Monorai 1 0 1. 315 R=2/45=.044 
station 15 .665 
Land cost of 0 .157 
bus parking 15 .157 
Cash flow of facility cost 
.075xl06 6.43xI06 
7 
I 
8 
I 
9 
I 1 1~ 12 I 13 14 I I t I 0 1 2 3 4 5 6 I , I I I I I I 8.3x106 1. 53xl06 
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Subtotal Present Worth of facility= $7.320 x 106 
PW= $8.30 x 106 + {$1.53 - $.075) x 106 (P/F, 10, 10) - $6.43 x 
106 (P/F, 10, 15) = $7.320 x 106 
Construction cost 
Item D.L.* {year) 
Construction 30 
of monorail 
Land cost of --
monorai 1 ROW 
Land cost of --
exclusive 
bus lanes ROW 
Construction 10 
of exc1 us i ve 
bus 1 anes 
TABLE 14-5 
CONSTRUCTION COST 
Unit Price Quantity 
(dollar) (mile) 
1.99/track- 42 track-
mile mile 
1. 25/mile 21 
1. 37 /mile 20 
2. 51/mil e 20 
* D.L. = Depreciation life 
Cash flow of construction cost 
5.4x106 
0 1 2 3 4 5 6 7 8 9 ! 11 12 I I I I I I I I l l I I J 
187.44xl06 90xl06 
Subtotal 
($mil 1 ion) 
83. 58 
26.26 
27.40 
50.20 
112.83xl06 
13 14 1 I I 
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TABLE 14-6 
CONSTRUCTION COST INFLATED PRICES AND BOOK VALUES 
Initial cost inflated Book value 
Item End at at 6% per year end year n year n BV=( 1-R)np (mi 11 ion) ($mi 11 ion) 
Construction of I 0 150. 20 R=2/10= ,. 2 
exclusive bus 10 90.00 5.40 
lanes 15 291 • 49 
at 
Construction of 0 83. 54 R=2/30=.067 
monorai 1 15 29.68 
Land cost of 0 26.26 
monorail R.O.W. 15 26 ., 26 
Land cost of 0 27.4 
exclusive bus 15 27.4 
1 anes R.O.W. 
Subtotal present worth of construction cost = $190.04 x 106 
PW = $187.44 x 106 + ($90. - $5.4) x 106 (P/F~ 10, 10) - $112.83 
x 106 (P/F, 10, 15) = $193.05 x 106 
Total PW of initial cost = $214.33 x 106 
Operation Cost 
Item 
Express bus operation 
Monorail operation 
Exel us i ve bus 1 ane 
maintenance 
Exclusive bus 1 ane 
operation 
Bus parking lot 
opera ti on 
Park and ride lot 
operation 
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TABLE 14-7 
OPERATION COST 
Unit Price 
(dollar) 
1. 4 I bus - mi 1 e 
.94/car-mile 
4,670/lane-
mile 
56 ,300/mile 
572/stall 
286/sta 11 
Quantity 
3,347,050 
bus-mile 
1,548,330 
car-mile 
40 1 ane-
mile 
28 mile 
13 stall 
1350 stal 1 
Annual Operation Cost = $8,369,400 
6 Subtotal PW of operation cost = $94.84 x 10 
PW = t~l A (i:~) t = $94.84 x 106 
Subtotal 
($mi 11 ion) 
4.686 
1.456 
.187 
1..58 
.0744 
.386 
Tota 1 present worth of the sys tern during the study period = 
$309.17 x 106 
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